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PREFACE 

The  three  papers  presented  here  are  reprints  from  "Hearing  before  the  Subcommittee 
on  Military  Construction  of  the  Committee  on  Armed  Services, "  U.  S.  Senate,  93rd  Con¬ 
gress,  1st  Session,  Part  2,  June  22,  1973,  pp.  468-517.  They  were  provided  by  Secretary 
of  the  Navy  John  W.  Warner  as  part  of  the  response  to  the  Subcommittee's  request  for  the 
material  on  which  Navy  closure  decisions  were  based. 
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Ovrm  ft»  Naval  Aitalthm. 

ArMmftOH,  Fa.,  FeVntary  11,  J97t. 

Arlington,  Va.  Februarj  17,  1072. 

Monorandnm  for  Capt.  Maiaollnl,  OP— 400C. 

Trom:  R.  Kusmack  and  K.  WMemann. 

Subject:  UtUliatiou  of  Capacity  at  Naval  Statlona  and  Naval  Air  Statlona 
by  Forces  Planned  for  FT*74  (U). 

Beference:  (INS)  0060-72,  (BAD)  0-72,  “Ooenre  of  Naval  Stations  and 
Naval  Air  Statlona  (U),"  SEOBET  of  22  December  1071. 

1.  This  paper  compares  the  demand  for  support  resourcss  at  Naval  Stations 
and  Naval  Air  Stations  by  ship  and  aircraft  loadings  planned  for  FY-74  with 
the  support  actually  provided  in  FY-60.  We  find  that  many  stations  have  the 
capacity  to  support  additional  ships  and  aircraft  at  standards  no  worse  *»«■»« 
tbM  that  prevailed  in  FT-60. 

2.  The  oomparlsons  proceeded  in  four  steps.  First,  demand  tor  each  support 
resource  is  determined  by  applying  the  models  described  in  reference  (a)  to 
the  lisHe  loadings  of  FY-OO  and  planned  FV-74.  Next,  for  each  resource  the 
FY-74  demand  Is  taken  an  a  percent  of  the  FY-OO  demand,  and  the  most 
constraining  (highest  percentage)  resource  is  considered  as  the  rate  of 
capacity  utilisation.  For  those  stations  with  unused  capacity  the  total 
demand  which  could  be  satisfied  at  FY-OO  staiidardn  Is  then  determined  by 
dividing  the  total  base  loading  by  the  rate  of  capacity  utltlsatlon.  Finally, 
this  total  demand  Is  translated  Into  t  he  number  of  additional  ships  aircraft 
which  could  be  homeported  or  assifued  by  applying  the  reciprocal  of  the 
deployment  factors. 

8.  Two  points  should  be  noted  about  our  Intenmtation  of  capacity,  which 
we  assume  to  he  tlie  amount  of  supimrt  provided  in  a  pmvious  year  (FY-00) 
of  peak  demand.  First,  a  station  which  was  overloaded  by  some  other  set  of 
criteria  would  continue  to  be  overloaded  by  those  criteria  at  wlmt  we  call 
100%  caiwcity  ntlllzntion.  Thus,  If  only  a  fraction  of  the  I'-W  stninlard*  for 
a  tveonrce  was  provided  by  an  air  station  in  FY-00.  we  allow  for  no  more 
than  that  same  fraction  In  KY-74.  Similarly,  if  there  were  shliis  in  the  stream 
at  the  Naval  Station  in  FY-dO,  we  exiiect  to  have  sliliw  in  the  stream  at  a 
capacity  loading  of  that  Naval  Station  in  FV-74.  Seomd,  we  olwerve  at  tiie 
other  extreme  stations  where  the  planned  FY-74  demand  is  greater  tlian 
100%  of  the  FY-69  demand.  If  tiie  rY-74  plan  Is  fe.isihle,  tlien  eitlier  excess 
capacity  existed  at  such  stations  in  FY-OO  or  tiie  Navy  is  Implicitly  or  ex- 
plWtly  reducing  the  support  standards  below  the  FY-00  level  at  those 
stations.  In  either  case  our  interpretation  of  capacity  Is  not  apidlcnhle. 

4.  Aircraft  loadings  for  Naval  Air  Stations  in  FY-74  are  fnini  the  Aircraft 
Program  Data  File  dated  15  Octoisjr  1071,  while  FY-00  loadings  are  Iwsed 
on  the  N.\0  of  .Tnly  lOW.  The  resources  consldere«l  and  the  relative  demand 
for  each  are  shown  by  air  station  In  table  1.  Differences  across  n-sonrces  at 
an  sir  station  reflect  changes  In  mix  lietween  tiie  two  years  of  tlie  types  of 
aircraft  In  the  base  load.  The  demand  for  eacli  resources  has  lieen  staiulanl- 
ised  at  FY-60  levels,  as  described  in  Appendix  A  of  n*ference  (ni. 

6.  Table  2  summarises  the  excess  ciuMicity  which  we  tmind  at  Naval  Air 
Otations  In  FY-74.  Tlie  additional  capacity  Is  based  on  tin*  assumption  that 
the  FY-OO  deployment  factor  for  a  station  could  iiwly  to  tliese  additional 
aircraft  as  well.  For  each  station  the  principal  tyiies  of  aircraft  It  normally 
has  assigned  have  lieen  indicated. 

A  III  response  to  tlie  question  regarding  the  utilisation  of  Naval  Station 
capacity,  a  comparison  was  made  lietween  FY-OO  ntal  FY-74  iieak  loadings. 
lIonieiNirtIng  schedules  were  taken  from  Forecast  of  lloineiiorts  of  Ships  for 
Mid-Range  Planning  (March  1070)  for  FY-00  and  from  tlie  Ships  I'lannIng 
System  (October  1071)  for  FY-74.  All  active  and  NRT  Shliis  wvre  Inclnd.-d 
with  the  exception  of  SSBN’s.  Tlie  method  useil  to  estimate  |«enk  sliniiltam-ous 
ship  landings  from  homeported  scliedules  is  descrilied  in  reference  (a). 
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7.  Tlie  resourcM  coiiHiilered  in  tlilH  mmpnrlHoii  niv  the  totnl  iininlier  of 
linIN  K«>ekini;  hertlitiic  fiiraltties  nt  iH>nk  (leiiinii  dniid  the  total  iiiiinlMT  of 
men  aMxlgiied  to  thet<e  IuiIIm.  TlieK<>  resuttK  nro  xnminnrlei*  in  Tnitle 
Difference*  between  the  two  rcanurce*  ntillsntion  rate*  nt  n  nnrni  etntinn 
reflect  cliniiges  in  tlie  mix  of  Kliips  at  iteak  deiimiid  lietwecii  FY-OO  niid 
FV-74. 

8.  To  determine  tlie  nninher  of  additional  ahip*  necf>*«nr.r  to  ncliiere 
cniincity  londine  in  FY-74,  tlie  n^MOurce  rei|iiirine  the  inroer  percentnae  of 
FY'-W)  resource*  wn*  used.  Tlie  division  of  nnmiKT  of  hulls  at  is^nk  d*-iiinnd 
in  FV>7-I  by  the  lartter  percentnee,  results  in  tlie  numlier  of  ndditioiinl 
hulls  iiccessniT  to  achieve  peak  cnimcity  loadliiR  in  FY-74.  Penk  deniniid 
was  converted  to  homeportine  li.v  means  of  the  iiietliod  referenced  earlier. 
Table  4  summarizes  these  results,  and  indicates  tiie  princi|uil  tyfies  of 
ndditioiinl  ships  that  could  be  lierthed  nt  Xnvnl  Stations,  Imsed  upon  tlie 
FY-74  mix  of  ships.  In  the  special  case  of  carriers,  the  nnniher  of  additional 
carriers  tiint  could  lie  added  without  exceetlins  the  FY-00  assigninents  is 
uote<l. 
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CuMUu  Or  Naval  Station  And  Naval  Aid  Stationd 

INTDODL'CTION 

This  paiier  discusses  the  eff(>ct  of  cloetiif;  Nnval  Stations  and  Naval  Air 
Stations  on  the  eapaeitj’  of  the  shore  estiihllshuient  to  support  Shlits  ninl 
aircraft.  The  activities  considered  are  those  55  In  the  Uuiteil  StSntes  that 
are  under  the  comma  n  dof  C1N'CT’.\CKLT,  CIXCLANTKI.T.  aiul  CNT. 

This  paper  also  demonstrates  that  a  systematic  methodology  exists  for 
estimating  the  effect  of  such  closures.  It  can  quickly  l>e  aftplled  to  closure 
alternatives  not  considered  here  or  reai>plied  to  the  same  alternatives  using 
different  pianning  factors. 

ovEavuw 

Ship  and  ain*raft  force  levels  planned  for  FT>78  are  significantly  below 
recent  levels.  Despite  the  few  closures  that  have  taken  place  In  the  United 
States  in  the  lust  few  years  (6  Naval  Air  Stutloiu  since  FV-69),  the  remain¬ 
ing  iMises  will  still  have  significantly  fewer  forces  to  support. 

Table  1  comiHires  planned  FY-T8  force  levels  with  past  KY-69  levels  for 
existing  Naval  Stations  and  Naval  Air  Stations  in  the  United  States.  In 
FV-78,  the  numl>er  of  ships  homeiiorted  at  these  Imses  will  lie  28  itercent 
below  the  number  homeported  there  in  FY-69;  the  number  of  aircraft  will  be 
27  percent  lower. 

Tables  2,  3,  and  4  show  force  levels  at  individual  Imses.  The  order  in 
which  these  bases  arc  listed  in  each  table  is  tlie  order  in  wliich  each  claimant 
would  prefer  to  have  them  disestablished.  Tliese  disestablisliment  priorities 
were  develoiied  by  the  claiumuts  for  the  Navy’s  study  to  Restructure  tlie 
Naval  Shore  Estalilisliment. 

These  changes  in  total  numbers  of  forces  do  not  necessarily  indicate  how 
the  total  demand  for  siip|N)rt  resources  lias  cimiiged.  To  rlie  extent  tliat 
newer  ships  and  aircraft  reipiire  mure  suiqiort  per  unit  tlian  older  models, 
total  demand  for  resources  will  decrease  by  a  smaller  amount — or  may  even 
Increase. 

Models  exist  to  measure  the  effect  of  these  changes  in  mix.  Two  such 
models — one  for  ships  and  one  for  aircraft — ^are  used  in  this  analysi.s. 
These  models  are  used  to  measure  the  amounts  of  different  resources  that 
has  been  used  in  the  past  to  support  different  types  of  ships  and  aircraft. 

Final  demand  for  resources  in  a  future  year  is  then  calculated  assuming 
force  units  of  each  type  continue  to  be  suported  at  past  levels.  Finally,  this 
total  demand  for  resources  is  compared  with  the  existing  supply. 

SHIP  bebthino 

This  section  estimates  the  demand  for  berthing  expected  from  FT-78  ship 
forces.  This  demand  is  compared  witli  the  Navy’s  existing  capacity  to  berth 
ships  at  major  honieports  in  tlie  United  States.  Base  closure  alternatives  are 
then  examined  to  determine  tlielr  effect  on  demand  satisfaction. 

Uethodologv 

Two  liertliing  resources  are  considered:  1)  the  physical  space  needed 
alongside  piers  to  accommodate  the  length,  beam,  and  draft  of  ships,  and 
2)  electricity.  Tlie  methodology  used  to  estimate  and  comimre  the  supply 
and  demand  for  tliese  resources  is  briefly  summarised  in  tlie  next  sections. 
A  more  detailed  description  is  provided  in  apiiendix  A. 

Future  Demand:  Projections  of  future  ship  loads  are  obtained  in  the 
following  way: 

1.  estimate  the  peak  simultaneous  ship  loadings  that  have  occurred  in  the 
[last  at  major  United  States  homeports,  using  data  from  the  MOVEREP 
reiwrting  system ; 

2.  relate  these  loadings,  by  ship  type,  to  the  num8«r8  of  ships  that  were 
homeported  at  timt  time; 

3.  assume  tlie  relationship  lietwcen  peak  simultaneous  load  and  numbers 
homeported  will  be  the  same  in  the  future  as  in  the  past;  and 


4.  anily  theaa  reUttonshlpa  to  the  bomeport  scbeduleo  planned  for  the 
tntiirf. 

TIiIh  inethodolnuy  in  need  to  Mtimnte  penk  ainmitnneoun  loadlnya  in  107H, 
naliiR  IINIS  reIntlouMlitiiH  lietweeii  iieiik  IoucIm  and  numlwm  Iiomeiiorted.  The 
iiuiiilierH  of  Hlii|M  in  the  IflTH  iondiiia  nre  tmniilrttiHl  Into  demniid  for  lH*rtli- 
iiiR  reMiurveM  l>y  entegorlatuR  each  ahlp  at  one  of  V2  notlonol  abip  typee,  each 
of  which  In  cliiinicteriaed  Ity  ita  leiiath.  I>(‘aiii,  ilrtift,  and  need  for  electricity. 

Cnrn>iit  Supply :  Tlie  pler-Hide  fuclIltieM  itHMuiiied  arallahle  are  all  "hertli- 
tiiK"  plera  niul  wiiarveH  owned  l>y  N’liral  Ktatious  and  NarnI  Air  StatiniiH 
ill  tlie  I’liitmi  StateH.  Thia  excItideN  all  “Kumily’’  and  “repair"  piem  and 
whtinea:  It  aiwi  excliidea  all  “berthtiiit"  facilltiefi  at  NbipyardH. 

Each  Nllp  In  deaciilied  by  Ita  pliyHlcal  diineiiNloiiH  (leni^b,  Nlip-width,  and 
water  depth),  the  aiuouut  of  electricity  avatiuble,  and  tlie  type  of  normally 
Iwrtlieil  there. 

MeiiNiireiiient  of  Demand  Rntiafnctloii ;  Each  homeport  la  conaldered 
aciHirutely  to  coui|iare  Ita  peak  demand  with  its  exiatiiif  supply.  Three 
NtateN  of  demand  aatlafnctlon  nre  conaldered;  berthed  with  adequate 
electricity,  berthed  wlthont  adequate  electricity,  and  not  berthed. 

Initially,  the  numlier  of  ahi)M  of  each  tyiie  that  can  fit  Into  each  slip  ia 
deteriiiliieii.  nsliiR  standard  aiiariiiK  factors  from  NAVPAC  P-SO  (except 
where  typical  lierthlng  plana  clearly  Indicate  these  stniidardK  ure  not 
ndlienal  to)  and  accouiitinir  for  limits  on  neatliig.  The  number  of  aliips  whose 
electricity  ne«>da  can  lie  met  It  then  coinpiited. 

Tlie  aNNlRniaeiit  of  ship  types  to  plem  cmifomia  to  current  pier  dedications 
wlieiiever  enoiiKli  piers  of  that  type  are  available.  Otherwiae.  aaaiRnmeiits 
nre  made  to  maximise  tlie  numlier  of  men  freed  for  liberty  or  maiiiteiinnce. 
subject  to  certain  priorltiea  nmoiiR  ship  tyiiea.  Thia  calculation  uses  the  Cold 
Iron  Study's  eatiniates  that  2, A  of  a  ship's  crew  ia  free  when  the  ship  ia  in 
the  Ktreain.  3/4  when  it  Is  liertbed  nitbout  utilities,  and  S/6  when  its  is 
lierthed  with  utilities. 

ReitMitit 

Current  llonietiorted  Plana:  Demand  satisfaction  was  measured  for  each 
boiiieriort  Isith  for  the  eatlmated  11)60  jieak  load  and  for  the  1078  projection 
iHised  on  current  bomeport  schednIeM.  The  results  are  compared  iu  table  5 
(A,  It,  and  C). 

Conditions  at  East  Coast  homeports  (tables  6-A  and  5-B)  are  generally 
good.  All  ships  in  the  peak  loads  can  be  berthed  at  all  por^  both  in  1968 
and  1078.  All  of  the  1978  demand  for  electricity  can  be  met  In  all  East 
Coast  homeports  except  at  New  London  and  Little  Creek.  (At  New  London, 
the  drop  is  small  relattve  to  the  accuracy  of  the  modeL  Little  Creek  does 
have  a  relatively  low  supply  of  electric!^,  although  the  model  appears  to 
have  exaggerated  the  deficiency  somewhat) 

On  the  West  Coast  (table  5-C),  demand  satisfaction  appears  to  be  less. 
(Demand  satisfaction  is  understated,  however,  to  the  extent  that  ships  not 
accommodated  at  Naval  Stations,  Naval  Bases,  and  Naval  Air  Stations  are 
accommodated  at  shipyards  and  other  activities.  Although  ships  known  to 
be  berthed  elsewhero— e.g.,  Concord  and  Mare  Island — have  been  ezdnded 
from  the  peak  load,  some  others  may  still  be  included.)  However,  relative 
to  19(K>  conditions,  demand  satisfaction  is  generally  higher. 

Closure  Alternatives:  Tills  section  demonstrates  that  certain  bases  on  the 
East  Coast  can  be  closed  without  reducing  satisfaction  of  demand  for  berth¬ 
ing  below  1968  levels.  Other  functions  of  these  bases  (e.g.,  support  of  shore- 
based  tenants)  are  not  addressed.  Closure  altemativea  on  the  West  Coast 
are  not  evaluated. 

TaMa  6  (A-D)  shows  the  effects  of  alternative  dosnras  of  NS  Key  West, 
NS  Mayport,  and  NS  Newport  Ilieoa  8  bases  rank  the  hipest  la  CINCLANT- 
TLTt  disestablishment  priorities.  Table  6-A  considers  dosing  NS  Key  West 
and  moving  all  ships  to  New  London.  The  resulu  show  that  demand  satisfac¬ 
tion  in  1078  would  be  unaffected.  Alternatively,  the  same  Key  West  ships 
could  be  moved  to  Charleston  (table  6-B),  also  with  no  redaction  in  demand 
satisfaction. 
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Ri'Bardless  of  whether  NS  Key  Weot  Is  clooed,  it  U  aUo  pOMlble  to  cloee 
NS  Nen-]>nrt  without  reducing  tlie  percentage  of  demand  aatiafied  below 
19Ut)  levels.  Table  6-C  shows  tliat  this  can  be  accomplished  by  moving  %  of 
NewiNirt's  sbiiw  to  Norfolk  iiud  */j  to  Mayiiort. 

An  iiltemativc  to  closing  Newinirt  is  to  close  Mnyport.  Taltlo  C-D  considers 
inoviiig  Mu.vitorfs  caiTlers  uiid  cruisei-s  and  its  ausili.nies  to  Norfolk, 
and  its  destroyers  and  Ms  its  auxiliaries  to  Newport.  Tlie  itercentage  of 
demand  satisfied  is  about  the  same  as  in  1969. 

AIRCRAFT  StTPPORT 

This  section  estimates  the  demand  for  Naval  Air  Station  resources  expected 
from  FY-78  aircraft  forces.  This  demand  is  compared  with  the  Navy's  exist¬ 
ing  Naval  Air  Station  capacity.  Base  closure  alternatives  are  then  examined 
to  determine  ti>eir  effect  on  demand  satisfaction. 

ilethoMogy 

These  resources  are  considered:  1)  parking  apron;  2)  POL  storage; 
S)  cxivered  wareliouse;  4)  area  for  maintenance  crew,  equipment,  and 
administration;  5)  maintenance  hanger  bay  area;  6)  maintenance  shop 
space;  and  7)  runway  lengtii.  Tlie  methodology  used  to  estimate  and 
comiwre  the  supply  and  demand  for  these  resources  is  briefly  summarized 
in  the  next  sections.  A  more  detailed  description  is  provided  in  appendix  B. 

Future  Demand:  Estimates  of  future  aircraft  loads  are  obtained  in  the 
following  way: 

1.  determine  for  each  air  base  what  proportion  of  Navy  aircraft  permanently 
assigned  there  are  normally  located  there,  using  FY-69  data  from  the  NAO 
and  Blueliook ; 

2.  assume  this  loading  factor  will  be  the  same  in  the  future  as  in  tlie  past ; 

3.  apply  this  factor  to  planned  1978  assignments  (Aircraft  Program  Data 
File,  October  1971) ;  and 

4.  add  in  the  same  number  of  non-Navy  tenant  aircraft  as  are  there  in 
1969  (NAO). 

These  aircraft  loadings  are  then  translated  into  demands  for  sources  as 
follows : 

1.  at  each  base,  calculate  tlie  amount  of  each  resource  that  would  have 
been  required  by  tlie  1969  loading  had  NAVFAC  P-80  standards  been 
maintained; 

2.  compare  these  requirements,  by  resource,  with  tlie  amounts  provided 
in  1909  to  determine  the  standards  actually  maintained  at  each  base;  and 

3.  apply  tliese  1969  standards  to  the  1978  loading  to  esUmate  the  1978 
demand  for  resources. 
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Table  7  shows  how  the  demand  for  resources  changes  from  FY-69  to  FY-78. 
The  absolute  amounts  for  both  years  are  based  on  1969  standards  and  are 
lower  than  the  corresponding  amounts  for  P-80  standards;  the  percentage 
change  however,  is  about  the  same  for  both  standards.  Although  the  number 
of  aircraft  decreases  28  percent,  all  the  demauds  for  resources  decrease  by 
a  lesser  amount,  reflecting  a  change  in  mix  toward  aircraft  types  requiring 
greater  support  per  unit.  But  despite  thU  change  in  mix,  tbire  is  a  clear 
net  redaction  in  demand. 

Current  Supply 

Estimates  of  the  resources  currently  available  at  each  Air  Station  ba.<ed 
on  a  detailed  Inventory  of  1909  assets,  modified  by  a  1969  forecast  of 
construction  through  FY-72.  These  estimates  are  believed  to  be  within  one 
or  2  percent  of  the  actual  current  Inventory  of  resources. 


R«tults 

Current  Assignment  Plans:  Ttie  1078  demand  for  resources  was  calculated 
for  each  base  using  tiie  1009  standards  for  that  base  and  the  aircraft  to  be 
asstgiied  tliere  in  1976.  Tliese  deiimnds  were  compared  with  the  amount  of 
resources  currenly  available  at  each  bn.se  to  determine  1978  dcficiendes. 

These  deficiencies  are  siiown  in  talde  8.  All  Air  Stations  not  shown  have 
enough  of  these  resources  to  support  their  currently  planned  1078  aircraft 
load.  The  deficiencies  that  do  exist  total  a  mere  $2.4  million.  If  all  air 
stations  increased  tltcir  standards  to  tliose  of  the  P-80,  total  deficiencies  of 
SU  Air  Stations  would  be  $37.0  uillllon. 

By  showing  only  deficiencies,  table  8  does  not  reflect  the  fact  that  most 
aircraft  in  tlie  1078  force  will  l>e  supported  at  higher  standards  than  pre¬ 
vailed  in  1009  if  all  bases  remain  open.  Tlte  next  section  deroon.strates  that 
several  bases  can  l>c  closed  without  joweriug  standards  below  1069  levels. 

Closure  Alternatives:  Each  closure  alternative  is  evaluated  in  following 
way: 

1.  determine  the  1909  standards,  by  resource,  that  prevailed  in  i909  at 
the  base  to  be  closed  and  at  encli  base  to  wliicli  aircraft  are  to  Ite  transferred ; 

2.  assume  that  each  1978  aircraft  will  l)e  supported  at  the  1909  standards  of 
the  base  to  wl»icl»  it  is  currently  planned  to  l>e  assigned.  (Thl.s  allows  for 
the  possibility  tlmt  different  type  sof  aircraft  are  normally  supported  at 
different  proportions  of  P-80  standards) ; 

8.  calculate  1978  demands  at  each  base  to  which  aircraft  are  transferred 
and  compare  this  with  the  current  supply  at  that  base  to  determine 
deficiencies. 

Tlie  re.sults  are  shown  in  tables  9  and  10.  Table  9  (A-D)  shows  that  all  of 
the  following  bases  could  be  closed  without  reiiuiring  any  additional  amount 
of  the  resources  considered : 

1.  close  NAS  Albany ;  move  to  NAS  Cecil  Field, 

2.  close  NAS  I.inkehurst ;  move  to  NAS  Norfolk, 

8.  close  NAS  Moffett;  move  to  NAS  Barbers  Point. 

Table  9-D  shows  that  NAS  Impcri.nl  Beach  can  also  be  closed  and  all  Its 
aircraft  reassigned  to  NAS  Alameda  with  only  a  2  percent  increase  in 
maintenance  shop  space  at  Al.nmeda.  ( Alteri\atively,  standards  could  Ite 
reduced  to  2  percent  below  those  of  1909  and  no  construction  would  be 
required.) 

Table  10  (A-D)  evaluates  closure  alternatives  that  would  require  either 
Bome  expansion  of  remaining  bases  or  some  reduction  in  standards. 

Instead  of  closing  Moffett  and  moving  to  Barbers  Point,  close  Barbers 
Point  and  move  to  Moffett:  table  10-A  sliows  this  would  require  an  18  percent 
Increase  in  parking  apron  and  a  63  percent  in  area  for  crew,  equipment,  and 
administration. 

The  cost  of  increasing  these  2  resources  is  only  $3.5  million.  However,  the 
demands  for  resources  not  considered  iu  the  model  may  also  be  Increased 
above  existing  supplies,  so  the  total  expansion  cost  could  be  greater.  To  tlie 
extent  tliat  excesses  and  deficiencies  of  resources  that  are  not  Included  in 
the  model  are  correlated  with  those  of  the  resources  that  are  included,  the 
model  Is  a  good  indicator  of  when  capacity  has  been  reached.  However,  when 
the  model  indicates  that  capacity  has  been  exceeded,  it  probably  uudersUtes 
the  total  cost  of  expansion. 

Table  10-B  considers  closing  NAS  Corpus  Chrlstl,  moving  Its  TS-^e 
Chase  Field,  and  tlie  remainder  of  its  aircraft  to  NAS  Kingsville.  Tlie  result* 
lug  demands  for  coveted  warehouse  and  crew,  equipment,  and  administration 
apace  would  exceed  current  supply  by  12  to  13  percent,  and  hangar  bay 
would  barely  be  sufficient. 

Table  10-C  shows  that  if  NAS  Ellyson  were  closed  and  all  Its  aircraft 
reassigned  to  NAS  Whitting,  parking  apron  at  Whitting  would  be  deficient 

(by  1909  standards)  by  13  percent. 

Table  10-D  shows  that  if  NAS  Whidbey  were  closed  and  all  Its  aircraft 
reassigned  to  NAS  Lemoore,  maintenance  shop  space  would  be  deficient  by 
48  percent. 
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Introduction 

This  section  discusses  bow  much  the  nggregate  operating  costs  of  Naral 
Stations  and  Naval  Air  Stations  can  be  reduced  through  consolidation. 
Due  to  the  iimited  quality  of  avaiinble  data,  the  quantitative  analysis 
presented  liere  is  limited  to  estimating  wlmt  proportion  of  each  activity’s 
total  operating  cost  varies  with  the  numbers  of  units  homeported  there,  and 
what  proportion  does  not. 

That  portion  of  costs  tiiat  does  not  vary  with  homeported  units  Includes  the 
cost  of  1)  support  of  units  not  homeported,  and  2)  overload  that  is  “fixed" 
In  tlie  short  ruu.  Costs  tiint  vary  with  units  not  homeported  cannot  be  saved 
unless  that  support  is  no  longer  provided  by  the  Navy.  Merely  transferring  this 
support  function  to  another  base  (assuming  it  has  sufficient  excess  capacity) 
will  not  save  tills  ci>st.  (Tliis  disregards  scaie  effects  on  varinlile  costs,  but 
these  are  probniily  sinail  reiative  to  the  current  amount  of  variable  cost.) 

Overiiead  costs  cuu  Ik.-  .saved  l>y  closing  a  base,  assuming  there  is  sufficient 
unused  capacity  (i.e.,  excess  overiiead)  ut  tlie  base  to  which  the  units  formerly 
supported  are  transferred.  If  additional  capacity  is  required  at  the  new  bases, 
there  will  occur  not  only  the  one-time  cost  of  expanding  capacity,  but  also  a 
higher  level  of  continuing  overhead  costs  at  the  new  bases. 

Uethodology 

Tlie  support  resources  considered  in  this  analysis  are  base  personnel,  oper¬ 
ating  TOA,  and  operating  expenses.  (In  general,  expenses  exceed  TOA  by  the 
amount  that  the  base  is  reimburi.tj  by  other  activities  from  their  TO.\.) 

Regression  equations  based  on  FY-70  data  were  used  to  relate  each  of  these 
resources  to  the  numbers  and  types  of  units  supported  by  each  base.  Appendix 
C  describes  these  equations  and  how  they .  were  used  to  obtain  the  cost  esti¬ 
mates  presented  next. 

Data  limitations  necessitated  aggregating  all  activities  located  within  the 
same  geographical  complex.  The  complexes  considered  and  the  activities  com¬ 
prising  them  are  ideutifled  in  table  11.  The  activities  considered  are  all  Naval 
Bases,  Naval  Air  Stations,  Naval  Stations,  Public  Works  Centers,  and  Com¬ 
missaries. 

Complexes  including  Reserve  Air  Stations  are  excluded,  no  credible  model 
could  be  developed  for  these  bases. 

ReoulU 

Table  12  shows  what  proportions  of  resources  actually  expended  are  esti¬ 
mated  not  to  vary  with  the  numbers  of  units  homeported.  The  complexes  are 
listed  in  order  of  decreasing  size.  In  general,  the  smaller  the  complex  the 
higher  the  proportion  of  costs  that  is  not  attributable  to  homeported  forces. 
This  tends  to  support  the  conclusion  that  larger  complexes  are  more  efficient. 

K.  GottdieaU. 

R.  Kpzuacx. 
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TAKI  L-NAVY  FORCES  BY  NOMEFORT-NAVY,  RESERVE,  AND  MARINE  CORES  FORCES  AY  NAVY  AND  RESERVE 
BASES  EXCUIOINa  MARINE  CORES  BASES 


ms  UTS  isH  un 


laCINCEACFIT  b(Ms  In  United  StetM... 
IWINCUNTFLT  bins  in  United  Stetei. 

ITRNT  bins  in  UnHnd  Stetet . 

Snbtetel . . . 

AN  Mbtr  in  United  Ststn.. _ ..... 

U . 

YMM _ 


4U 

dU 

S 

SSI 

so 

S5 


1.0IK 


VoMntedl 


LSIS 

1,47S 

t.m 

S.S17 


J|Diteted.| 


Sonins:  Fiml  yosr  19SS  sircnlt:  Nivil  AtroninUal  Oninlation  (NAO).  Jidy  1, 1060.  FtenI  ynr  UTS  Micitfl:  Ante* 
tisn  Enorini  Dili  Fite  (AEOF),  Oct.  15, 1971.  Fiscil  ytsr  IMS  sMps:  OENAVNOTE  0011000.  ForanM  s(  Homo  Eortsol 
SMpo  lor  Mid-tonci  Etan^,  Mtich  1970.  Fiscol  you  1970  thlpt:  obipt  Eltnninf  Systim,  Octebor  1971. 

TABU  2.-NAVY  FORCES  HOMEEORTEO  AT  CINCEACaT  BASES  IN  UNITED  STATES 


FtacMyoor 


Disosteb- 

Hibmont 

priority  Homopoit  or  porminont  duty  ststion 


1969 


Abcnft 


tors 


UTS 


1  NSKodteb . 

2  ALF  Montem - 

3  NS  Sin  Frondsn _ 

4  NAF  El  Contra . 

5  NS  Long  Bosch . 

S  NAS  ImpoM  Bosch. 

7  HSAdik . 

S  NAASFitlon . 

t  NS  EnrI  Hsrbor _ 

10  NAS  Bsrbors  Esint... 

11  NASMoHon . 

12  NASWhidboy . 

IS  NASAtemodl . 

14  NSBEnrIHsrbw... 

15  NAS  Mirsmsi . 

16  NABSsnOtelo . 

17  NASLOfflOoro . 

IS  NAS  North  Islond... 
U  NSSonOioio . 

ToW . . 


0 

0 

16 

0 

U7 

0 

0 

0 

n 

0 

0 

0 

■? 

54 

0 

0 


0 

BMotedJ 

37 

0 

0 

0 

0 

|Doloted.j 

S 

IDolotedJ 

0 

120) 

0 

0 

0 

|Doloted.| 

|Dolote4!| 

o' 

1001 

0 

0 

0 

.  iSl 

|Doloted.| 

Insisted  1 

'"J 

0 

0 

420 

Bteteted.) 

Btelotedj 

0 

0 

SSO) 

ISS( 

0 

|Ooloted.| 

0 

0 

I.SU 

IDolotod. 

>  Ship  totels  Includo  o  smill  but  unknown  numbor  of  ships  (Ion  thon  5  poicont)  homoported  ot  nooiby  shipyiids, 
nmvo  trsinini  contois,  snd  sthor  sctivittes. 

Souicoo:  Fiscil  yosr  1969  slrcrift;  Nsvil  Aorensuticil  Orisnhstion  (NAO).  July  1,  1969.  Fiml  yoor  im  sirmN: 
Aytetten  Emfriin  Oiti  Fite  (AEOF).  Oct.  15  J971.  Floeol  yoirl969  ships;  OENAVNOTE  001  lOOOtFornoit  of  Nwira  Eorte 
o(  Ships  for  MM-rinjo  Elonnini ,  Much  11  Fisnl  yoor  1976  ships:  Ships  Elonnini  System,  Octebor  U7L  EiterKtes: 
CINCEACFLT  1S2001Z,  Nsvombor  1971. 
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TABLE  3.-NAVY  FORCES  HOMEPORTED  AT  CINCLANTFLT  BASES  IN  UNITED  STATES 


FIscil  ynr 


Dbntob*  Ships  ■  Aiicrsft 

IWllMllt  -  - 

prlMity  Homtport  or  pprintnpnt  duty  station  1969  1979  1969  ItTB 


1 

NS  Brooklyn  _  . 

...  fi 

2 

NS  Boston . 

.  7 

3 

NS  Philadelphia . . 

.  _  s 

4 

NAS  Albany . 

.  0 

5 

NS  Key  West . 

u 

6 

NAS  Lakehurst . 

..  .  .  0 

7 

NS  Mayporl . 

.  35 

9 

NS  Newport . . 

.  99 

9 

NAS  Key  West . 

.  0 

10 

NAS  Quonsei  Point . 

.  2 

II 

NAB  Ciltle  Creek . . 

.  a 

12 

NAS  Brunswick . . 

.  0 

13 

NAS  Jacksonville . . . . 

.  0 

14 

NAS  Cecil  Field . 

.  0 

IS 

NS  Charleston _ _ 

.  73 

16 

NAS  Oceans . . . 

.  0 

17 

55 

19 

NS  Norfolk . 

.  129 

7 

NAS  Norfolk . 

.  0 

Total . .  429 


2 

0 

0 

0 


(Dolatod.l 


0 

0 

0 

10 

0 

75 

3 

0 

no 

177 

0 

57 

US 

411 

0 

223 

0 

0 

225 


1.479 


B 

B 

B 


IDeletod.  I 


■  Ship  totals  indudo  a  small  but  unknown  numbor  of  ships  Ooss  than  5  poreont)  homaportod  at  noarby  shipyards,  ro- 
aafvo  traininf  cantors,  and  othor  activitias. 

Sourcas:  Fiscal  year  1969  aircraft:  Naval  Aeronautical  Ortanization  (NAO),  July  1.  1969.  Fiscal  yoar  1979  aircraft: 
Aviation  profram  data  file  (APOF),  Oct.  15,  197t.  Fiscal  year  1969  ships:  OPNAVNOTE  0011000,  Forecast  ot  Homo 
Ports  of  Ships  for  Mid-ranie  Plannine,  Mar.  19.  Fiscal  year  1979  ships:  Ships  plannint  system.  October  1971.  Priorities: 
CINCUNTar  1316082,  November  1971. 


TABU  4.-NAVY  FORCES  HOMEPORTED  AT  CNT  BASES 


Fiscal  year 


Disastab- 

Ushmant 

priority  Homeport  or  permanent  duty  station 


Ships  I 


1969 


1979 


Aircraft 


1969 


1979 


1  NASEIIyson . . 

2  NAS  Saufley . . 

3  NAS  Corpus  ChritU..., 

4  NAS  Memphis . . 

5  NAS  Dallas . 

9  NAS  New  Orleans . 

7  NAf  Detroit . 

9  NAS  South  Weymouth.. 
9  NASWhitini . 

IB  NAS  Clynco . 

11  NAS  Meridian . 

12  NAS  Willow  Grove . 

13  NASAUanta . 

14  NAS  Glenview . 

15  NAS  Pensacola . 

19  NAS  Chase  Field . 

17  NAS  Kinpvillo . . 

Total _ 


(Deletedj 

0 

0 

0 

0 

B 

B 

B 

PMotadJ 

0 


129 

211 

195 

34 

47 

33 

24 

53 

317 

205 

171 

55 

36 

99 

140 

202 

205 


l-l 


2,122 


(Oeletcdl 


'Ship  totals  indudo  a  small  but  unknown  numbor  ot  ships  Ooss  than  5  poreont)  homoportod  at  noarby  shipyards.  Rosoryo 
trainini  cantors,  and  other  activities. 

Sounoes;  fiscal  year  1969  aireraft:  Naval  Aeronautical  Orianiiation  <NAO),  July  I,  1969.  Fiscal  yoar  1979  airersft: 
Aviatioa  preram  data  file  (APOF),  Od.  IS,  1971.  fiscal  year  1969  ships:  OPNAVNOTE  001 1000,  terecasl  of  home  ports 
*'<*'*"9*  Wannini.  Mar.  19.  Fiscal  year  1979  ships;  Ships  planninf  syslam,  October  1971.  Prioritios:  CNTI 
2919302,  November  1971. 
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TAM  S-A.-MTISrACTIOH  OF  KAK  UMULTANtOUS  OCMANO  FO*  SHIP  KRTHINO-FIMAl  rCAR  IM  AND 

FISCAL  YtAS  1171 


Nor  Wnt  Utayptit  Nawport/QMiMt 


IM 

1070 

IM 

1070 

IM 

1S70 

_  14 

30 

01 

Pwk  aMHltiMMS  ^Miaad: 

Nuaitar  at  hiiHt _ _ _ .... _ ...... 

_  10 

21 

37 

2,100 

7,720 

13,400 

TfM  Im|H»  (fuMl)  . 

3,000 

0,300 

U7 

“•U2 

ZH 

Tdi*al  aluApi^ity  HOQ  kw) _ 

’  u 

AiMunt  of  dtmand  sotitfiod; 

10 

21 

37 

Naaibar  al  aiaa  barthad . . 

_  2,150 

(OaMad.) 

7,» 

IDataM.! 

a400 

Sz 

|Dalalad.| 

1,100 

7,720 

0,410 

100 

0,000 

_  1  Ml 

10,772 

100 

forcoM  of  domontf  totisfiod: 

.  ISO 

100 

m 

100 

kulkuritkotaetrietty..., _ 

_  ID 

100 

u 

01 

100 

04 

Pateaal  al  aiaa  athara . . . . 

_  71 

03 

00 

TABU  S.-$ATISFACTION  OF  FLAK  SIMULTANEOUS  DEMAND  FOR  SHIP  BERTHING-FISCAL  YEAR  IM  AND 

FISCAL  TEAR  »7S 


UtlMCiMk 


ClM(t«lMI  >  N«w  LmMor  I 


IM  1S7S  IM  UTS  IM  MTS  IM 


M7I 


.  US 

PmR  ilmunuMMi  dtmand: 

Naabcr  of  hullt .  M 

Nanfeartf  nwii . . . 

TaMlaafthEIttt) . 27,M 

Ttlai  tlaclri^  (100  kw) . .  4M 

Aaiaaal  tt  damand  MtiaSad: 

NaiBfear  al  hallt  baftkad . „  M 

HaaMaf  al  awn  baitbad . . . 23,000 

Naaikaf  al  Iwilla  with  aladri^ — . „  U 

Nainbat  al  aian  with  aMiktty. . 21,300 

Naaibaralmanashafa... . 10,330 

Pbfcaalaf  damaad  uUsliad:  _ 

Pacaaatal  hallt  barthad .  100 

Nicaatalaianbafthad .  100 

Nccaat  a(  hallt  with  alacDkMy .  02 

Panaa:  al  ana  arith  alaebrielly_« .  01 

Paraaataf  aMaaihara- .  02 


20 

7,000 
12,  UO 
212 

*  20 
|Da-  7,000 
latad)  11 
1,000 


100 

100 

30 

22 

77 


laliadi 


SO 

42 

7,700 

12,070 

Ul 

42 

7,700 

42 

7,700 

0,400 


MO 

100 

100 

n 


.tOa- 


20 

3,300 

7,000 

02 

20 

"IS 

3,300 

2,702 

100 


UO 

a 


IDa- 

laltdl 


iSSBN'iandSSONbarlhtaiaaniadad,  ^  . . .  _  . 

1 20  panal  thlBi  aia  la  ba  haaiaparlad  la  1070  althaaoh  aaaa  wata  hfuiiMd  M 1000.  Fhat  Mrt  M  wMbaiSy  attawad 
lb  laciaOa  20  afttiata  iMps. 
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TABLE  S-C.-SATISFACTION  OF  PEAK  SIMULTANEOUS  DEMAND  FOR  SHIP  BERTHING-HSCAL  YEAR  IBS*  AND 

FISCAL  YEAR  »7I 


Purl 


Stn  Ditto 


San  Frindtet/ 
Lanf  Buch  Alamtdi 


1969 

1979 

1969 

1979 

1969 

1979 

1969 

1979 

Number  ol  hulls  homaported . . 

_  97 

192 

107] 

21 

Plik  simultannus  damand: 

Number  ol  hulls . . . 

_  40 

90 

69 

27 

Number  ol  men . 

. 13.750 

30.525 

2t600 

10,962 

Total  lenith  (feat) . 

. 19,465 

39.225 

27.250 

12,415 

Total  electricity  (100  kw). . 

_  259 

695 

459 

214 

Amount  ol  demand  utisfied : 

Number  at  hulls  berthed _ ...... 

90 

51 

IS 

Number  of  man  berthed . . 

.  9,951 

IDa- 

30.525 

lOa- 

13.651 

IDa- 

5,351 

.1“^. 

Number  of  hulls  with  electricity _ 

.  29 

latad.| 

54 

latad.| 

31 

leted.| 

7 

Ialad.| 

Number  of  men  with  electricity _ 

16.700 

4.400 

Number  of  man  ashore . . 

_  9,434 

24.231 

16.943 

9.519 

Percent  of  demand  satisfied: 

Percent  of  hulls  berthed . 

_  91 

100 

75 

a 

Percent  of  man  berthed . 

.  71 

100 

60 

46 

Percent  of  hulls  with  alactricity . 

.  62 

60 

46 

Pamnt  of  man  with  electricity _ 

_  55 

55 

34 

39 

Pemnt  el  man  ashore.. . 

79 

75 

74 

TABLE  S-A.-EVALUATION  OF  ALTERNATIVE:  CLOSE  NS  KEY  WEST,  MOVE  TO  NEW  LONDON 


Kty  Wist  phis  Ntw  London  forces 


Kty  West  optn 


1K9 


»7S 


Kty  West  doud 


.  Number  ol  hulls  homtporlad _  49 

Path  simultaneous  demand : 

Number  ol  hulls . 35 

Number  of  men . . . . ......  5, 500 

Total  lenith  (feat) . .  11, 450 

Total  elactticity  (lOO  kw) _ _ .........  91 

Amount  of  demand  satisfiad: 

Number  of  hulls  barthad..... _ ... _ ..........  35 

Number  of  man  barthad _  5,500 

Number  af  hulls  with  aleelritily _ _ .......  33 

Number  of  man  with  alactrkity _ ..............  4, 450 

Number  of  man  ashori _ ..... _ .......  4, 493 

Percent  of  damand  satisfied: 

Pamnt  of  hulls  berthed _ ... _ ..........  100 

Parunt  of  man  barthad . .  100 

Pamnt  of  hulls  with  electricity _ _ _ _  94 

Pamnt  af  man  with  alactricity _ ..............  SI 

Parcent  ef  man  ashore .  . . .  S2 


IOalitad.| 


TAKE  *-B.-EVALUATION  OF  ALTERNATIVE:  CLOSE  NS  KEY  WEST,  MOVE  TO  CHARLESTON 


Kty  WmI  phM  OmcIcMoii  fowN 
■toy  WtM  opiit  Nor  WmI  dotd 

ISM  iw  is» 


N«iiiS«r  M  hulto  hoiMportttf . 

FMk  wimiltiMOus  dtinind: 

N«mSw  of  hulls . 

Nuuihor  of  non . 

Tolol  looith  (foot) . 

Totol  olociricity  (100  kw). . 

Ahioaol  of  Oomond  solisfiotf: 

Numbor  of  hulls  borthod . 

Numhor  of  mon  borlhod . 

Ndiuhor  of  hulls  with  doetridty. 

Numbor  of  mon  with  oloctrieity. 

Numhor  of  mon  oshoro . 

Foreoot  of  domond  soti^hod: 

Ntcont  of  hulls  borthod . 

Foreout  of  mon  borthod . 

Forcont  of  hulls  with  oloctri^. 

FofCOM  of  mon  with  oloelricity. 

Forcont  of  mon  oshoro . 


SZ 

I.M0 

lt.42S 

IS7 

SZ 

SiSOO 

$0 

R.IS0 

R.IM 

100 

100 

07 

H 

OZ 


M0ololod.| 


TABU  6-C.-EVALUATION  OF  ALTERNATIVE:  CLOSE  NEWFORT,  MOVE  TWO-THIROS  TO  NORFOLK,  MOVE  ONE- 

THIRD  TO  MAVFORT 


Nowport  plus  Norfolk  plus  Moypott  fortos 


Nowport  opon 

Newport  dosod 

ISM 

1070 

IS70 

22S 

Fook  simultonoous  domond: 

U« 

_  «.S7S 

_  SI.  ISO 

ToIaI  Aiidricity  <i00  kw) _ _ _ _ 

_  Ml 

Amount  of  domond'sotisriod: 

110 

m 

44,07$ 

|Dolutud.| 

_  MS 

17,  $7$ 

_  as.S4S 

Forcont  of  domond  sotisliod: 

_  100 

IM 

SI 

_  04 

_  OZ 

13 


TABLE  B  O.-EVALUATION  OF  ALTERNATIVE;  CLOSE  MAYPORT,  MOVE  CARRIERS,  CRUISERS.  AND  ONE-HALF 
AUXILIARIES  TO  NORFOLK;  MOVE  DESTROYERS  AND  ONE-HALF  AUXILIARIES  TO  NEWPORT 


Numt'ff  ol  hulls  homeported . 

Pull  siniuHaneous  demind: 

NuniMi  of  hulls . 

Nuir.bor  ol  moo . 

Tcul  Itinth  (loot) . 

Tcral  elMlricity  (100  kw) . 

Amount  ol  demand  satisfied : 

Number  of  hulls  berthed . 

Nu.Tber  ol  men  berthed . 

Number  ol  hulls  with  electricity 
Number  of  men  with  electricity. 

Number  ol  men  ashore _ 

Peictnt  ol  demand  satisfied; 

Percent  ol  hulls  berthed . 

Percent  ol  men  beithed . 

Percent  ol  hulls  with  electricity. 
Percent  of  men  with  electricity. 
Percent  ol  men  ashore . 


Newport  plut  Norfolk  plus  Mayport  lereaa 


Mayport  open 
19t9 


211$ 

IIS 

44,67S 

u,iao 

ISI 

IIS 

44.S7$ 

106 

37,575 

36,545 

100 

100 

91 

S4 

U 


|0elelod.| 


Mayport  cleiod 

WTS  iiS 


) 

1 

I 

1 

|Dolotod.|  \ 


TABLE  7.-AGGREGATE  DEMAND  FOR  AIRCRAFT  SUPPORT  RESOURCES  AT  AIR  STATIONS  IN  THE  UNITED  STATES- 
FISCAL  YEAR  1969  AND  FISCAL  YEAR  1968 


1969 

1978 

Percent  ehanpo 

Navy  aiicralt  assipned . 

Demand  fof  resources  (fiscat  year  1969  standards): 

Paiking  apron  (square  yards)  . 

IC-Ja/  PCL  supply  (pallons)  . .  . 

Covered  warehouse  (square  leet) . 

5,617 

6.575,009 

28.329,506 

1.67S.BU 

(Deleted.l 

(Deleted.1 

Crew  and  equipment,  administration  (square  feet) . 

Harifir  bay  (square  feet). . 

Maintenance  Shop  (square  teet) . 

2.140,849 

4,695.995 

1,648,623 

TABLE  8.-I973  DEFICIENCIES  AT  AIR  STATIONS'BASED  ON  1969  STANDARDS 


Location  Resource 


Brunswick .  Maintenance  shop . 

Quonsel  Poinl .  Maintenance  shop . 

Imperial  Beach . Covered  warehouse . 

Haniar  bay . 

Maintenance  shop . 

Whidbey  Island . Crew,  equipment,  administration 

Maintenance  shop . 

Memphis . Crew,  equipment,  administration 

Hanpar  bay . 

DaNas . . Craw,  equipment,  administration 


Maintenance  shop.. 

Willow  Grove . Parkinp  apron . 

Covered  warehouse. 


Maintenance  shop 

Pensacola .  Hanpar  bay . 

Fallon .  Maintenance  shop. 


Total . 

Total  1971  deficiencies  based  on  P-IO  standards. 


Cost  to 
eliminata 

Amount  (in  Percent  ol  (in  millions 
square  leet)  eaistinp  ol  dollars) 


2,926 

8 

0.1 

449 

1  .... 

426 

3 

2.897 

4 

1, 377 

4 

802 

1 

6,830 

7 

6,120 

17 

12,555 

35 

1.002 

6 

2.264 

4 

4,248 

14 

«  14,077 

9 

1.0 

6,637 

15 

1.0 

14.310 

16 

1.0 

963 

5 

1.0 

2.385 

2 

415 

1 . 

2.4 

37.6 

>  Square  yards. 


TAMi  •-A.-tVALUATION  OF  AlTtMtATIVC:  CLOSE  NAS  ALIANY,  MOVE  TO  NAS  CECIL  FIELD 


Flacal  yaar  1071  total  daliclanclat 

Albany  apan 

Albany  alotad 

Raaaurca 

Fiaaal  yaar  Mil  aupport  laval 
(fraa^  at  NAVFAC  F-IO) 

Albany  CacB  FMd 

Amount 

Amount 

Farcantof 

aaiatliHat 

CabinaM 

Coat  to 
ahminaia 
(in  milliona 
al  doUara) 

Farhinf  apron . 

1.00 

1.00 

0 

0 

0 

0 

Cauorod  warahouao . 

LOO 

LOO 

0 

0 

0 

0 

Craw  and  aquipmant/ 
adminiitration . 

1.00 

.IS 

0 

0 

0 

0 

Hamar  bay . 

1.00 

1.M 

0 

0 

0 

0 

Malnlananca  ahap _ 

1.00 

1.00 

0 

0 

0 

0 

NOTE.— C«cil  FMd  runway  loncar  than  Attany  runway. 

TABLE  S-B.-EVALUATION  OF  ALTERNATIVE;  CLOSE  NAS  LAKEHURST,  MOVE  TO  NAS  NORFOLK 


Flacal  yuar  IMS  aupport 
‘  I  (fraction  o( 
VFACMO) 


Fiatal  year  IS7S  total  dafidandoa 
(Jhahunt  doaad 


NAVF 

Lahahurat 


Lakabunt 
Norfolli  opan— amount 


Amount 


Farcantof 
axittini  at 
Norfolk 


Coat  to 
akmtnala 
On  miNiona 
at  dollara) 


Farkint  apian . 

ail 

1.00 

0 

0 

0 

0 

Cmiaiad  warahouaa _ 

LOO 

LOO 

0 

0 

0 

0 

Craw  and  aquipmant/ 
adminictiation . 

1.00 

.M 

0 

0 

0 

0 

Hantar  bay . 

LOO 

1.00 

0 

0 

0 

0 

MaihtonahiM  ahop . 

1.00 

1.00 

0 

0 

0 

NOTE.— Norfolk  rummy  kmior  than  Lakohurit  runway. 

TABLE  B-C.-EVALUATION  OF  ALTERNATIVE:  CLOSE  NAS  MOFFEH.  MOVE  TO  NAS  BARBERS  FOINT 


Flacal  yuar  IMS  aupport 
laval  Omclion  of 
NAVFAC  I 


F-IO) 


Barbara 


Flacal  yuar  MTS  fatal  iMidonciot 


M0ptlC  PBiN 


Hraantof  Coatto 
Malfall  aaMiMat  akminata 

apan  Barbara  On  miNiona 

amount  Amount  Faint  al  doHara) 


Farkini  apron . 

Caaarao  waiahaaaa _ 

1 

1 

1 

1 

0 

0 

0 

B 

0 

0 

B 

B 

Craw  and  aquipmant/ 
admkMtration . 

1 

1 

B 

B 

0 

0 

Haapar  bay . 

1 

1 

0 

1 

0 

• 

1 

1 

B 

B 

0 

0 

NOTt-ANhaaih  MaBott  FMd  haa  a  tanfar  runway  than  Barbara  FMnt  Man  SvIOII).  Barbaia  Faint  runway 
•aeaada  tho  F-BO  lasaitamant  al  aN  airaralt  at  MaRatt  RM 


TA»U  l-0.-i.VALUATI0N  OF  ALTERNATIVE:  CLOSE  NAS  IMFERIAL,  MOVE  TO  NAS  ALAMEOA 


FIkiI  yur  1971  lolil  d«liclMcit« 


Imperial  dosed 


Fiscal  year  1969  support  level 
(fra^  of  NAVFAC  P-I0> 

Imperial 

Percent  of 
eaistinf  at 
Alameda 

Cost  to 
eliminate 
(in  millions 
of  dollars) 

Rsaouree 

Imperial 

Alameda 

Amount 

Amount 

Psrhinq  apron . . 

1.00 

1.00 

0 

0 

0 

0 

Covered  warehouse . 

.73 

1.00 

Q 

p 

0 

p 

Crew  and  equipment/ 
administration . 

1.00 

.93 

0 

•79  .. 

.OOS 

Haapar  bay . 

.62 

1.00 

0 

0 

0 

0 

Maintanance  ihop . 

.63 

.46 

t 

•  I.  241 

2 

.042 

I  Square  (eel. 


NOTE.— Alameda  runway  lonier  than  Imperial  Beaoh  runway. 


TABLE  10-A.-EVALUATION  OF  ALTERNATIVE:  CLOSE  NAS  BARBERS  POINT.  MOVE  TO  NAS  MOFFETT 


Fiscal  year  197S  total  deikieneias 


Resource 

Fiscal  year  1969  support  level 
(fraction  of  NAVFAC  P-90) 

Barbers  Point  dosed 

Barbers  point 
Open- 
Amount 

Amount 

Percent  of  es-  Cost  to  elimi- 
istini  at  note  (in  millions 
Moffett  01  dotlars) 

Barbers 

Point 

Moffett 

Parhinp  apron . 

1 

1 

0 

■7^S46 

19 

1.7 

Covered  warehouse . 

1 

1 

0 

P 

P 

P 

Crew  and  equipment/ 

administration . 

1 

1 

0 

•47,437 

63 

1.1 

Hangar  bay . 

1 

1 

0 

0 

0 

0 

Maintanance  shop . 

1 

1 

0 

0 

0 

0 

■  Square  yards. 

I  Square  feet. 

NOTE.— Moffett  Field  runway  lonqer  than  Barbers  Point  runway. 

TABLE  lO-B.— EVALUATION  OF  ALTERNATIVE:  CLOSE  NAS  CORPUS  CHRISTI,  MOVE  TS2'S  TO  NAS 
CHASE  FIELD  AND  REST  TO  NAS  KINGSVILLE 


fiscal  year  1969  support  level 
(fradion  of  NAVFAC  P-90) 

- 

Fiscal  year  197S  total  defidendes 

Corpus  Christ!  dosed 

— 

Corpus 

Percantof  Coslloelimi- 
osisling  at  nsto  (in 

Chase  millions  of 

field  dollais) 

Raseurce 

Corpus 

Christ! 

Kingsville  Chase  Field 

op«n~ 

MMunt 

Amount! 

Parkini  apron . 

0.71 

1 

1 

0 

0 

0 

0 

Covered  warehouse . 

Crew  and  equipment/ 

1.00 

1 

1 

0 

•9,039 

12 

.1 

administration . 

.56 

1 

1 

0 

•6,327 

13 

.3 

Hanpar  bay . 

1.00 

1 

1 

0 

*2, 114  . 

.1 

Maintenance  shop . 

1.00 

1 

1 

0 

0 

0 

B 

■  All  dellcieneies  are  at  Chase  Field. 
•Square  feet 


NOTE.— Chase  Field  and  Kinisville  runways  are  the  same  len|th  as  the  Corpus  Christ!  runway. 
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TAIU  lA-C.-CVALUATION  OF  ALTEANATIVE:  CLOSE  NAS  ELLVSON  FIELD,  MOVE  TO  NAS  WNtTINO  FIELD 


FiMM  yMf  1070  MMI  OlWiscMl 

EByascMMi 

Flifil  YMT  llff  M 
OrtMlMM  NAVF 

JKW 

ERyiM 

FmcmSiI 

CMtM 

MMSlllM 

Rmmsw 

EByiM 

WMUiiS 

•R**— 

OmmiiI 

AmmrI 

MMMlt 

WMflit 

(I««RHwm 

MOMUn) 

hdUMtpffii . 

Cs»Mil  wmMmum _ _ 

1.00 

.SO 

LOO 

LOO 

0 

0 

■40,902 

0 

1 

Cimr  tui  (quipiMni/ 

•SMuMritioii . 

.13 

.40 

0 

0 

0 

0 

Hmitr  biy . 

.31 

•9 

0 

0 

0 

0 

RMMtMiict  Mmp. . 

.32 

LOO 

0 

0 

0 

0 

tSonMiyMili. 

NOTE.— WMtini  FmM  ruimiy  lo«c*r  Um*  ESyiM  FitW  ramny. 

TABLE  lO-D.-EVALUATION  OF  ALTERNATIVE:  CLOSE  NAS  WHIOBEY  ISLAND,  MOVE  TO  NAS  UMOORE 


Rimmk* 


Fhal  yMT  If  FI  MM  McMidM 


FMcM  yMf  1161  wpport 
iMMUrietiM  of 
NAVFAC  F-IO) 

fRiMboy 


AlMOOt 


Nnootof  COifM 

OiMMlol  iNoiwlM 

Lomooio  (taioHUom 

AMft  otMlon) 


flfhini  tprofl . 

LOO 

1.00 

0 

0 

f 

0 

Cowtvd  watchouM . 

LOO 

1.00 

0 

0 

0 

• 

Craw  iiM  yquipmtnt/ 
•dministtation . . 

.If 

LOO 

0 

0 

0 

f 

Hmpi  bay . 

.17 

.13 

0 

0 

0 

• 

MataMnaaca  shop . 

.14 

.00 

0 

■  40,002 

43 

1.4 

•  SoMMlttL 

note.— LtiMon  tommy  taniM  Ihui  vntMboy  toomy. 


TABLE  11.— NAVAL  COMPLEXES  USED  IN  REGRESSION  ANALYSIS 


Couiplex :  AeffvWfoo  irttAfn  eompltm 

Adak _  NA  Adak,  Commissary. 

AIban.T _  NAS  Albany. 

Itmnswick _ _ _ — NAS  Brunswick. 

Charleston _  NS  Charleston,  C'ommi&sary. 

Chase  Field _  NAS  Chase  Field,  Commissary. 

Corpus  Christ! _  NAS  Corpus  Christ!,  Commissary. 

Glrnco _ _ _ _ _ NAS  Glynco. 

Jacksonville _  NAS  Jacksonville,  NAS  Cecil,  NS  Mayport,  Com* 

mlssary. 

Ke.v  West _  NAS  Key  West,  NS  Key  West,  Commissary. 

Ki^sville _  NAS  KlnKsville,  Commissary. 

Kodiak _  NS  Kodiak,  Commissary. 

Lakehurst _  NAS  LakehursL 

Lemoore _  NAS  Lemoore,  Commissary. 

Memphis _  NAS  Memphis,  Commissary. 

Meridian _  NAS  Meridian,  Commissary. 

New  London _ _  NSB  New  London. 

Newport _  NS  Newport,  Naval  Base,  NAS  Quonset,  Commissary. 

Norfolk _  NAS  Norfolk,  NAS  Oceana,  NS  Norfolk,  NAB  Little 

Creek,  PWC,  Commissary. 

Pearl  Harbor _  NAS  Barbers  PL,  NS  Pearl  Harbor,  NSB  Pearl  Har¬ 

bor,  PWC,  Commissary. 

Pensacola _  NAS  Pensacola,  NAS  Sanfley,  NAS  Bllyaon,  MAS 

Whiting,  PWC,  Commissary. 

San  Diego _  NAS  North  Island,  NAS  Imperial  Beach,  NAS  Mira¬ 

mar,  NS  San  Diego,  NSB  San  Diego,  PWC,  Gom- 
misaary.  _ 

San  Francisco _  NAS  Alameda,  NAS  Moffett,  NS  San  Fiaadaeo,  PW(X 

Commissary. 
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▲mnoiz  A — Mitboooloot  roi  Couparino  Bupplt  and  Demand  roi  Ship 

BEsnuNa 

CLASSinOATlON  OP  EBIPE 

To  Amplify  the  calculations,  all  ships  in  the  Navy  are  grouped  into  12  groups 
of  notional  ships.  These  groups  are  Identifled  in  table  A-L  The  characteristics  of 
each  group  are  shown  in  table  A-2.  The  limits  on  maximum  nests  are  purxNwely 
aomewhat  stringent.  With  these  limits  the  results  of  the  analysis  indicate  the 
Mary  has  more  than  enough  apace  in  which  to  berth  its  ships;  allowing  eTen 
greater  nesting  would  only  strengten  this  conclusion. 

EETIUATION  OP  PEAK  SIMULTANEOUS  LOAD 

The  MOVEREP  system  was  sampled  at  10-day  inteirals  during  190B  to  deter¬ 
mine  the  location  of  all  ships  in  the  Nary.  These  data  were  used  to  calculate  the 
ETerage  and  the  maximum  numbers  of  shliw,  by  type  and  in  the  aggregate,  titot 
were  located  ut  each  bomeport  during  the  year. 

The  peak  simultaneous  load  in  ISMIO  was  estimated  by  assuming  1)  that  the 
number  of  hulls  in  this  load  equals  the  maximum  number  of  hulls  located  there 
daring  the  year,  and  2)  that  the  mix  of  ships  in  the  peak  load  is  the  same  as  the 
mix  in  the  arerage  load.  The  flrst  assumption  is  made  to  account  for  the  fact 
that  the  peak  simultaneous  load  is  not  equal  to  the  sum  of  the  peak  loads  of  the 
separate  ship  types,  because  those  separate  peaks  did  not  all  occur  simultaneously. 
The  second  assumption  is  made  to  yield  a  statistically  more  reliable  estimate  of 
the  expected  mix  at  the  peak  than  the  alternative  assumption  that  it  is  the 
same  as  the  mix  of  the  indiTldual  peaks. 

Table  A-3  illustrates  for  the  hoiueport  of  Charleston  how  the  MOVEREP  data 
were  used  to  estimate  the  peak  lUG!)  load  and  shows  bow  that  load  was  projected 
to  1078.  As  shown  at  the  top  of  the  table,  the  maximum  number  of  bulls  during 
the  year  was  40,  the  average  was  34.4,  so  the  peak  load  is  assumed  to  be 

times  the  average  load. 

The  average  1900  load,  shown  in  the  flrst  column,  when  multiplied  by  1.4,  yields 
the  estimated  1909  iienk  simultaneous  lo.nd  ns  .shown  in  eolnmn  2.  The  numbers 
homeported  in  1900  nnd  1070  nre  shown  in  columns  3  and  4.  The  lOGO  peak  load  is 
dlvld^  by  the  1960  numbers  hoinei>orted,  os  shown  in  column  5,  yielding  a  ratio 
that  is  assumed  to  bold  in  lOTS.  Multiplying  this  by  the  1978  numbers  homeported 
yields  the  estimated  1978  peak  load,  shown  in  the  last  column. 

Table  A-4  shows  for  each  port  the  homeport  schedule  and  the  estimated  peak 
simultaneous  load  for  1900  and  1078. 

SUPPLT  or  BEBTHINO  FACILITIEa 

Table  A-6  summarises  all  piers  and  wharves  owned  by  the  Navy  in  CONUS 
and  Hawaii.  The  piers  and  wharves  assumed  in  this  analysis  to  be  available  are 
those  with  a  ‘•berthing”  function  that  nre  owned  by  Naval  Station.^.  Bases,  and 
Air  Stations.  The  possibility  of  homeportiiig  ships  at  shipyards  has  not  been 
examined. 

RULES  FOR  riLUNO  SHIPS 

8tlp  capacity 

Prior  to  assigning  sbitis  to  slitw,  the  capacity  of  each  slip  is  determined  In 
terms  of  the  number  of  ships  of  each  type  that  can  fit  into  the  slip  and  the  number 
whose  electrical  needs  can  be  met. 

The  following  rules  are  followed  to  ensure  adequate  spacing  between  ships. 
Along  the  length  of  pier,  a  50-foot  space  is  provided  between  ships.  If  the  ships 
are  nesting  there  must  also  be  a  35*foot  space  at  each  end  of  the  pier.  If  the  ships 
are  not  nesting,  no  space  is  required  at  one  eud  of  the  pier  and  10  percent  of  the 
ship  length  is  allowed  to  hang  over  the  end  of  the  pier.  (This  last  rule  was 
adopted  because  typical  berthing  plans  clearly  indicate  that  this  policy  is  followed 
In  certain  ports.) 

Nesting  of  ships  is  aln-ays  limited  by  the  maximum  nesting  factor  (table  A-21 
even  though  the  slip  is  wide  enough  to  permit  more.  Nesting  is  also  constrained 
by  the  need  for  a  clear  passageway  in  the  middle  of  the  slip  at  least  as  wide  as 
the  widest  nest  in  the  slip. 

A$»(pnnictit  of  sAipt 

Ships  are  assigned  to  slips,  where  they  fit,  in  accordance  with  explicit  priorities. 
These  priorities  are  shown  in  table  A-6.  Each  slip  is  assumed  to  be  “dedicated” 
to  that  type  of  ship  shown  in  the  Navy’s  typical  berthing  plan  for  that  slip.  When¬ 
ever  possible,  ships  nre  assigned  to  piers  <l('dlcated  to  that  type  of  ship.  Only 
when  this  is  not  possible  are  lower  priority  assignments  made. 
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TABLE  A-1.— NOTIONAL  SHIP  GROUPS 


SUpftoup 


ShlptTP* 


1.  Large  carriers .  CVA,  CYAN,  CVT,  CV,  BB,  CVN 

2.  Smw  carriers _  CVS,  LPIL  LhA 

3.  Cruisers/frigates _  CA  CG,  CGN,  CLO,  CC,  CAG,  DL,  DLG,  DLGN 

4.  SSBN .  SSBN 

6.  Subs .  AGSS,  SS,  SSN,  LPSS,  ATS8 

6.  Destroyers _  DD,  DDG,  DE,  DEG,  DER,  DDR,  AGDE,  SCS 

7.  Amphibious .  LCC,  LPR,  LKA,  LPA,  LPD,  LPR,  LSD,  LST 

8.  Minesweeping/patrol.  MCS,  MHC,  MSC,  MSCO,  MSF,  MSI,  MSO,  PC, 

MSH.  PCR  PCER,  PCH,  PCS,  PF,  PG,  PGH, 
PHM,  PTF 

9.  Tenders _  AD,  AS,  AR 

10.  Large  auxiliary _  AOE,  AFS,  AO,  AOR 

11.  Memum  auxiliary....  AE,  AG,  AOB,  AGF,  AGMR,  ARG,  AGS,  AGSC, 

AGTR  AV  AVB  AVM  AVP 

12.  Small  auxiliary......  ADG,  A^,  A(jEH,  AGER,  AH,  AK,  AKL,  ANL, 

AOG,  APB,  ARC,  ARG,  ARL,  ARS,  ARSD, 
ASR,  ATA,  ATF,  ATS,  IX 

TABLE  A-2.-CHARACTERISTICS  OF  NOTIONAL  SHIR  TYPES 

Charaettrlttiei 


Ship  (nup 


1.  Lirtt  cirritn.. . 

2.  SmtII  cirripri . 

3.  Crui’tn/fripln . 

4.  SSBII . 

5.  Subs . 

6.  Otsiram - - - 

7.  AmphiokKn . . 

S.  hUnMWMpini/patiol. 

S.  Tindtn . . 

la  larn  luiiiliary . 

11.  MmIuik  iiuilliry _ 

12.  Smill  auuliPiY . 


Lanilh 

Baam 

Draft  CamplanMnt 

Elactridty 
(100  kw) 

1.050 

120 

36 

2.800 

40 

600 

100 

32 

1.700 

20 

600 

60 

29 

500 

20 

425 

33 

32 

140 

7 

300 

30 

20 

100 

2 

400 

42 

20 

250 

5 

500 

65 

20 

350 

10 

165 

30 

10 

50 

2 

600 

85 

28 

950 

10 

650 

80 

30 

450 

8 

500 

60 

2S 

275 

6 

350 

40 

20 

100 

4 

Mulmsini 

«•«> 


K-H 


■  InctaSint  piinidp  iMps. 

ESTIMATION  OF  PEAK  SIMULTANEOUS  SHIP  LOADS  IN  FISCAL  YEAR  1969  AND  FISCAL  YEAR  1971  AT  CHARLESTON 


Maaimum  number  af  hulla  In  1969  •  in  a  <  , 

Avtri|t  numbtr  of  hulls  in  1969  * 

Shiptyp 

Avoraio 

1969 10M« 

Eitimatad  Hamapartad 
1969  paak  1969  u 

Hamaprlad 
1978  • 

1969  paak 
dividad  by 
1969  hama¬ 
partad 

Etti  mated 
1978  paak 

0.9X1.4» 

0.0 

0 

Smill  earrian . 

Crunan/lriptat . 

SSBN . 

O.OXl.4- 
0.9XL4- 
4. 2X1.4- 
7. 1X1.4- 

0.0 

1.3 

5.9 

9.9 

0 

0 

8 

14 

0 

X.7f-> 

X.M- 

Oaatrayars . 

Amphibinw . 

Minaiwaapini/pairal .... 
Tandars.. . 

6.7XI.4- 
0.0XI.4- 
10.4X1.4- 
1. 9X1.4- 
0.0X1. 4- 

9.4 

0.0 

14.6 

2.7 

0.0 

17 

0 

29 

3 

0 

|Dalatad.| 

X.55- 

0 

X.58- 

X.90- 

0 

(Oalatad. 

Madium  aualliary . 

Small  auiiliary . 

0. 2X1.4- 
2. 5X1. 4- 

0.3 

3.5 

1 

X.  70- 

Talal  . 

34.4 

410> 

73 

■  Pnk  load  In  1971  asaumad  tqual  to  paak  load  in  1969  whtn  non#  ara  homapartad  in  althar  yaar. 
Saarcaa; 

•  MOVEREP  raparHni  lyatam. 

k  OPNAVNOTE  OOllOOO,  March  1970. 

•  Ship  Plannini  Syslam,  Octabar  1971. 
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TAMi  A-A.-NAW-OWNED  PIERS  AND  WHARVES  IN  CONUS  AND  HAWAII 
P*  Ikomind*  W  iMt  W  btrthind 


Activity  type 


Air  iMlcac, 

RCVW 

liMM  MvW  Svpply 

Icrtk  fcccUM  hMN  SMpyardc  dc^  NRTC's  OUmc  ToW 


■ufthiug . 

Suj^  LiucludM  Mumo  A 

Rtpilra  (indudus  lUtiiig 
ouO . 

ITS 

M 

14 

n  2S 

1  SI . 

•7 . 

12  40 

_  2S 

424 

101 

Ml 

Tv:il . 

2SR 

US  71 

U  M 

$31 

NoM.— iKiudM  Mwiiw  Coept  activitin,  iMcUvt  thip  mtintcnMC*  f  Kililiui.  ind  privMu  Oilpyurdi. 

Soufcc:  1P71  real  piuparty  invantary. 

TADU  A-C.- 

-PRIORITIES  FOR  ASSIGNING  SHIPS  TO  PIERS 

Piar  dadicaticb  Ccfriara 

Cniiaan/frigalw  SSDN 

Submartaaa 

Priority: 

S”I 

S... 


LorftCorrIon . CruiMn/Fri|ttiS . SS8N . Sobi  (ood  tendon). 

Small  Carriera . Amphibtoui . Submarlnea . .  Oealroyera. 

Lat|e  Aeailiariea . Oestroyart . Large  Aiuiliariea . Large  Auiiliariea. 

. . . Large  AuuHariet . Medium  Auailiatiei _ Medium  Auiiliettea. 

. Medium  Availiariea _ Smell  Aimillariet . Smell  Auaillarics. 

. . . . Small  Auiiliariea . . .  Mineaureeping/Patrel. 

. Mineaweeping/Patrol . 


OeMreyeta. . Ampbibioua  Mineaureaping/patrol  Auiiliariea 


1  . Oeatreyen(and  Ampliibioua . Mineaufeepiag/Patral _ Large  AuiUiariaa. 

tendan). 

2  . Creiaera/Frigatea . Craiaera/Frigatea . Large  AaiHiariea . Medium  Auiiliariea. 

3  . Ampbibioua . Deatieyera . Medium  Auiiliariea _ Small  Auiiliariea. 

4  . Large  Auiiliariea . Large  Auiiliariea . Small  Auiiliariea . Minumeeping/PetroL 

$ _ _ _ Medium  Aunkariea _ Medium  Auiiliariea . . . . 

g . SmaN  AuiHiariee . Small  Auiiliariea . . .... 

7 . Mlneiuraipiiig/Patrel _ Mlneaweeping/Patrel . 


NOTES 

1.  AR  abip  eaeignmenta  are  lubiett  to  apeee  conatrainla. 

2.  A  abip  type  not  Hated  under  a  pier  type  ia  never  uaigned  to  that  pier  type. 

I'A  abip  vrill  ahnya  be  aaaignad  to  e  pier  that  ia  dedketad  to  ita  type  unleaa  all  aueb  plan  ere  Hied  by  abipa  of  that 
type. 

4.  A  pier  wiR  aluieya  bald  the  type  at  ablpele  which  It  la  dediceted  unleaa  all  abipa  et  that  type  ere  berthed  at  ether  plan 
eftbetlype. 

Appendix  B — McthodoijOot  n»  Compauxo  Supply  and  Dbmawo  por  AntexArr 

tiUPFOBT  REROUBCU 

AUCBAPT  SUPPORT  REHOURCES 

The  station  reaonrees  nsed  to  nniiport  nlrcraft  are  limited  in  the  coniparioons 
to  the  HiMice  devoted  to  parkins  aprons,  POL  storage,  covered  warebouae^  mnwaY 
length,  and  maintenance  areas.  The  latter  are  further  broken  out  to  crew  and 
equipment/adminlstratlon  space,  hangar  bay  space,  and  intermediate  mainte¬ 
nance  shop  space.  The  requirements  of  each  type/model  aircraft  for  each  resource 
ate  initially  betaed  on  the  NAVPAC  P-80,  “Facility  Planning  Factors  for  Naval 
Shore  Activities."  These  factors  are  shown  in  table  B-1.  The  availability  of 
these  resources  at  the  LANT,  PAG,  and  CNT  air  stations  in  the  United  States 
is  presented  in  tables  B-2  through  B-4. 
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DEMAND  BT  P-SO  BTANDABDS 

The  initial  calculation  of  demand  is  baaed  on  the  NAVPAC  P-80  and  the 
aircraft  located  at  each  air  station  in  KT-09.  The  computations  basicailj  consist 
of  taking  the  product  of  the  number  of  aircraft  of  each  type/model  in  the  base 
load  and  the  corresponding  factor  for  each  resource.  The  following  additional 
requirements  are  calculated ; 

(1)  the  need  for  hangar  bay  space  is  double  for  cargo/patrol  aircraft  at  foul 
weather  stations, 

(2)  stations  with  Jet  shops  require  uiainteiiance  shop  space  In  proportion  to  the 
sum  of  the  total  number  of  aircraft  in  the  base  load  and  the  total  number  of  Jet 
engines  on  aircraft  in  the  base  load, 

1 3)  the  requirement  for  ninvv'a.r  is  taken  as  that  of  the  aircraft  In  the  base 
load  with  the  longest  runway  requirement,  and 

I4>  each  station  is  allowed  a  station  baseline  of  maintenance  spaces. 

These  requirement  calcnlntinns  are  consistent  with  those  used  by  OP-OS  In  the 
“Worldwide  Review  of  the  Naval  Aviation  Shore  Establishment,''  In  1070  with 
one  exception.  The  exception  is  that  we  liave  used  "tier-aircraft"  factors  instead 
of  the  "modular"  factors  in  the  determination  of  the  requirements  for  mainte¬ 
nance  si*aces. 

CALIBRATION  OF  DEMAND  TO  CDBRENT  STANDARDS 

These  initial  estimates  of  resource  requirements  at  each  air  station  are  next 
com;>ared  with  the  quantities  of  support  resources  actually  provided  by  that 
staUon  in  FY-CO.  Tables  K-.l  through  B-7  indicate  the  proportion  of  H-80  stand¬ 
ards  achieviHl.  The  requirements  generated  by  the  P-80  factors  ore  deflated  by 
these  fractions  in  subsequent  cnlcuintlons. 

ESTIMATION  OF  FISCAL  YEAR  lOTS  LOADINGS 

The  estimation  of  station  aircraft  loads  in  FY-7.*<  are  bn.<<ed  upon  the.  deploy¬ 
ment  patterns  observed  in  FY-(i9  and  the  aircraft  nssignmeuts  plannetl  for  FY-7S. 
As  shown  in  tables  B-8  through  R-10,  we  start  with  FY-00  assignments  for  Navy 
aircraft  and  subtract  deployed  aircraft;  the  loading  factor  is  the  ratio  of  the 
unmlier  of  Navy  aircraft  located  at  a  station  and  the  nnmiier  of  Navy  nssignerl. 
Non-Navy  tenant  aircraft  are  added  to  Navy  located  aircraft  to  obtain  tlie  total 
load. 

Table  B-11  shows  how  we  have  used  the  loading  factors  Just  calculated  to  esti¬ 
mate  FY-TS  loads.  For  simplicity  we  assumed  tliat  all  aircraft  (squadron  and 
station  aircraft)  have  the  same  deployment  iiattem.  To  the  extent  that  the  mix 
of  Navy  deployable  and  Navy  non-deployable  aircraft  is  the  same  in  FY-78  as 
it  was  in  FY-CO  we  will  obtain  the  proper  relative  demand  for  aircraft  support 
A  level  iirojcction  is  used  for  any  non-Navy  tenant  aircraft  present  in  FY-OO. 
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TAKE  ■-I.-MO  lESOUME  REQUmCMCNTS  IV  MKRAFT  TVK 


Ahcrtll 

NrUif 

tRIM 

FWRt) 

C*««r(0 

mat- 

hMM 

(iRVtt* 

foM) 

InllflllAtfiSlA  MlilllAMMA 

Crw» 

40)R0* 

MMt 

and 

idiiiiiiit- 

tcMton  bay  Sha* 

Maafa  (iquata  (a«aara 

taat)  leet)  latl) 

taaway 

laaMk 

(l3»0 

faal) 

Nvaabtc 

iat 

aafiatt 

A-1 _ 

.  2,2S0 

10 

400 

000 

1,200 

OM 

10 

A-4 . 

0 

053 

10 

A-» . 

....  I.S40 

10 

1,200 

10 

A-« . 

....  1.400 

14 

000 

1,210 

10 

K-HM-tflO . 

....  1,000 

11 

400 

053 

133 

10 

....  1,040 

15 

375 

400 

133 

10 

F-«(F-IO/in) . 

175 

7 

375 

400 

133 

10 

r-t.. . 

040 

7 

375 

200 

03 

to 

F-M . 

10 

375 

400 

053 

133 

10 

t-1 . 

....  l.iZO 

2 

ooo 

400 

1,200 

200 

0 

W . 

....  1,070 

5 

000 

400 

1.200 

200 

0 

....  3,200 

U 

700 

OOO 

>2.133 

333 

0 

_  3,430 

10 

700 

000 

■2,133 

333 

0 

. 

....  1,010 

2 

400 

400 

1,200 

200 

0 

w. . . . 

....  1,450 

0 

700 

400 

1,200 

200 

0 

OV-IOO-I). . 

040 

2 

400 

053 

133 

0 

U-ll... . 

050 

0 

410 

1,200 

200 

c 

u-ll . 

....  2.500 

1 

400 

1,200 

200 

0 

T-l . 

....  1,075 

4 

375 

200 

533 

03 

10 

T-2 . 

050 

0 

375 

533 

03 

5 

T-ll . 

710 

1 

175 

200 

03 

5 

T-M . 

030 

3 

375 

200 

03 

10 

T-M . 

520 

0 

175 

200 

03 

3 

T-ji . 

MA 

4 

200 

03 

0 

c-l . 

....  1.520 

2 

400 

0 

C-2 . 

....  1.070 

7 

$25 

400 

1,200 

0 

C-J* . . . 

....  3.040 

0 

Ss 

>2. 133 

0 

e-ii7 . 

....  2.420 

3 

■  2. 133 

333 

0 

c-iu . 

....  4.050 

15 

■  2.133 

333 

0 

c-llf . 

....  3.300 

5 

ooo 

■  2. 133 

333 

0 

ft-in . 

....  4.430 

17 

000 

ooo 

■2,133 

333 

0 

C-130 . 

....  4.500 

20 

525 

ooo 

■  2. 133 

333 

0 

c-ui . 

....  3.130 

5 

ooo 

■  2.133 

333 

0 

H.i . . . 

_  1,000 

1 

400 

1 

0 

. . 

....  1.200 

1 

400 

1 

1 

H-S . 

....  2,030 

2 

250 

400 

1 

II.1A  ..  . . 

....  1,000 

1 

250 

400 

1,200 

333 

1 

IMI . 

1.040 

2 

250 

400 

1.200 

333 

1 

M-U(H-S2) . 

....  2,350 

2 

250 

1.210 

1 

. 

....  4,700 

0 

175 

Ktil 

1 

mmtMumin . 

....  3.000 

3 

400 

400 

1,200 

200 

< 
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TMu  a-?.- CHAiMcrtmsrics  of  pac  Ata  bascs  in  unifei)  staus 


TABIE  a-S.-PRaP(MTION  OF  P-tO  STANDAPOS  PROVIDED  AT  PAG  AIR  STATIDNS  IN  l«6) 


PMklni  POL  Covarad*  aquipiiMnl/  H«n|«r  Maintt- 
lAcaliaa  tpran  etpacUll  waraAous  administration  bay  nanca  Runway  > 


lUtak _ _ 

1.00 

1.00 

1.00 

1.00 

LOO 

1.00 

0. 

El  Cantro . 

1.00 

1.00 

1.00 

.62 

1.00 

1.00 

lapMiAl  _ 

LOO 

1.00 

,73 

LOO 

1.00 

.62 

.63 

A4«k . 

1.00 

1.00 

.50 

1.00 

1.00 

Barbari  Paint . 

1.00 

1.00 

1.00 

LOO 

LOO 

1.00 

MaBattFiald . 

1.00 

1.00 

1.00 

LOO 

1.00 

1.00 

WiMbay  Island . 

1.00 

1.00 

1.00 

.99 

.97 

.84 

Alamtda... . «... 

1.00 

1.00 

1.00 

.S3 

LOO 

.  46 

MirMur . . 

1.00 

.S6 

1.00 

LOO 

1.00 

1.00 

1. 

LMMort..... . . 

1.00 

1.00 

l.OS 

1.00 

.93 

.16 

1. 

North  Island . 

1.00 

1.00 

1.00 

1.00 

.93 

1.00 

•  Basad  an  aircraft  with  lantast  runway  raquirannnL 

TABLE  B-<.-PROPORTION  OF  P-M  STANDARDS  PROVIDED  AT  LANT  AIR  STATIONS  IN  Wi 


Lacatian 


It 

POL 

capacity 

Cava  rad 
warahausa 

Craw 

aquipmant/ 

adniinistratian 

Hangar 

bay 

Maintf* 

nancf 

1.00 

LOO 

LOO 

LOO 

1.00 
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Albany . 

Lakahurst . 
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KayMst . 
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rwnwick _ 

Jacktanvilla... 
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Ocaana . 

Narlolk . 


•  Basad  on  aiieialt  with  lantast  runway  raquiranianL 

TABLE  B-7.-PROPORTION  OF  P-W  STANDARDS  PROVIDED  AT  CNT  AIR  STATIONS  IN  1969 
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1.00 
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1.00 

.42 

1 

1.00 


I  Baaad  an  aircraft  with  loniast  runway  raquiramanL 
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TAtU  LOAOING  FACTOHS  FOR  PAC  AIR  STATIONS  IN  UNITED  STATES 
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TABLE  B-n.-ESTIMATION  OF  FISCAL  YEAR  I97t  BASE  LOADINGS:  NAS  CECIL  FIELD  AND  NAS  MOFFETT 

FIELD 


Alicrift  <yp* 


l»7t  Biimbw  FMlimd  X  1969  loidiwi  Fictof  -  \m\nt 
'  NAS  CkII  FMd 


NAS  MoHttt  FMd 


R-3 . 

US-* . 

Nan-Nivir.. 


>  All  mn-Nivy  tenant  aircraft  ara  aswmcd  to  havt  a  loading  factor  of  100  porcanL 

Appendix  C. — Summary  op  Analysis  or  Operating  Costs 

Regression  equations  were  developed  to  relate  the  amount  of  support  resource* 
expended  at  Naval  Stations  and  Naval  Air  Stations  to  the  numbers  and  types  of 
units  supported.  The  resources  crrasidcrcd  arc  base  personnel,  oi^ratinji  Tli.^, 
and  operating  expeu-ses.  Personnel  and  TO  A  are  from  the  MCIS;  ojferating 
expenses  are  from  the  Resource  Management  System  (RMS).  All  data  an?  for 


The  following  model  was  used  for  each  support  resource: 

i?=B|-(A'NAs)-Bf(N.«jn)  Bi(PVsiiS+Ha)  +  BrAf ships  +  flfJl/pAC 

+ BiAfTAC+ B?-Af-8HORa- 

where  I 

R= Total  amount  of  the  resource  cxiiended  by  all  NAS’s  and  NS  s 
in  a  geogra|)hic  area. 

iVNAs= Number  of  (non-reserve)  Air  Stations  in  the  area. 

Nn8=  Number  of  Naval  Stations  in  the  area. 

/Vmas+ns'* Total  1970  rct»laccinent  value  of  all  real  proijcrty  owned  by  the 
Air  Stations  and  Naval  Stations. 

■4/#bips= Number  of  active  Navy  personnel  on  ships  homeported  in  the 
area. 

itfpAC=°  Number  of  active  Navy  personnel  la  fleet  .squadnms  perma¬ 
nently  assigned  in  the  area. 

slumber  of  active  Navy  iKJisonnel  in  NATO  squadron-  assigned 
in  the  area.  ^  .  u 

MiaoaE= Number  of  active  Navy  personnel  in  shore  units  based  iii  the 
area. 

and  the  Bt  .  .  .7  are  constants  whose  values  are  to  be  estimated. 


Each  equation  was  estimated  through  a  weight!^  regression  in  which  the 
standard  error  of  the  estimate  was  assumed  proimrtional  to  the  quantity  licing 
estimated  (i.e.,  constant  percentage  error).  Table  C-l  suminariics  these  equations. 

dl^ese  equations  were  then  useil  to  obtain  an  initial  estimate  of  that  p<)rtion 
of  resource  usage  tlint  does  not  vary  with  hoine-iiorted  units  (the  sum  of  ferms  1. 
2,  and  3  in  the  equation)  and  that  itortion  that  does  (the  sum  of  terms  4  throush 
7).  Each  of  these  were  then  divided  by  estimiited  tout  resource  usage  to  deter¬ 
mine  tlieir  proportions  of  the  total. 

Final  estimates  of  each  component  were  then  made  for  each  complex  b.v  multi¬ 
plying  these  proiwstions  by  actual  usage. 
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EtTiuATCD  Fixed  akd  Variadle  Cost*  for  Naval  SvAnoNS  and 
Naval  Air  Stationr 

TTKR  or  coon 

The  fixed  contR  of  n  istattou  nre  tlioee  operntins  omte  that  do  not  chnii-jK  in 
the  abort  ran  when  the  nnmber  of  tenants  supported  by  the  station  is  chaneeil. 
Variable  costs  are  those  that  do  clmnye  when  tenants  are  changed. 

Costs  tlint  are  fixed  in  the  sliort  run  can  be  saved  in  the  long  run  by  •'losing 
facilities.  If  tlie  tenants  of  a  closing  station  nre  either  disestablisii^  or  trans¬ 
ferred  to  a  station  wifl\  excess  capacity,  tlie  fixed  costs  of  other  station^  n»"'d 
not  change.  Total  fixed  costs  can  tlierefore  be  reduced  by  the  amount  of  tlie 
fixed  costs  at  tlie  closing  station. 

Variable  costa  generully  cniiiiot  lie  reduced  unless  tenants  are  disestablished. 
If  tenants  are  merely  transferred  from  one  station  to  another,  the  variable  costs 
of  the  gaining  station  will  Increase  by  roughly  the  same  amount  by  which  tlie 
variable  costs  of  tlie  losing  station  are  decreased.  This  disregords  jiossilile  scale 
effects  on  variable  costs,  but  these  are  believed  to  be  small  and  are  ignored  in 
this  analysis. 

ANALYSIS  or  nSCAL  TEAR  ISTO 

Uethodology 

Estimates  of  tlie  fixed  and  vnrialile  portions  of  station  support  resources  were 
obtained  by  applying  the  statistical  technique  of  multiple  regression  analy.sis 
(least  squares)  to  relate  station  resources  to  the  kind  and  size  of  units  sup* 
ported.  These  relationships  were  estimated  from  FY  70  data  covering  n  cro.ss- 
section  of  Naval  Stations  and  Naval  Air  Stations  in  the  U.S. 

The  station  resources  considered  are  station  iiersonnel  (military  plus  civil¬ 
ian),  operating  total  obligntional  authority  (TOA)  (MPN  plus  OMN),  and  oiier- 
ating  expenses  reiiorted  iu  the  Navy's  Resource  Management  System  (RMS|. 
Elach  resource  is  analyzed  separately. 

Each  resource  is  related  to  tlie  major  sources  of  demand  for  that  resource : 
ship  forces,  aircraft  forces,  shore-based  tenants,  and  station  facilities.  Force  and 
tenant  units  are  measured  by  their  on-board  personnel.  Facilities  are  measured 
by  their  dollar  value  (replacement  cost). 

The  analysis  was  conducted  in  two  parts :  one  denting  with  data  at  the  activ¬ 
ity  level,  and  the  other  at  the  complex  level.  The  analysis  at  the  activity  level 
considers  the  support  provided  by  each  Naval  Station  and  Naval  Air  Station. 
The  analysis  at  tlie  complex  level  aggregates,  ail  Naval  Stations,  Nnvul  Air 
Stations,  Naval  B.-tses,  Public  AVorks  Center,  and  Commissaries  located  within 
the  same  geographical  area.  The  groupings  of  activities  into  complex  are  ideuti- 
lictl  in  talile  1. 

Tlie  <  wo  approaches  were  taken  hecau.se  of  inlierent  advantages  in  each.  The 
complex  c.iptures  not  only  tlie  inillvidunl  activities  comprising  it,  but  nl.-'o  the 
interaction  l.et'veen  these  activities.  It  al.so  allows  for  the  inclusion  of  support- 
providing  activities  other  than  stations  (PWC's,  bases,  and  commissaries). 

•  The  generalized  re,.:rcssioii  equation  presented  lielow  Illustrates  tlie  nintiner 
In  which  regression  estimates  were  obtained  for  station  iiersonncl.  .‘Separate 
stimates  of  operating  TOA  and  operating  expenses  were  obtained  iu  the  same 
manner. 

Ocneralized  regretsion  equation 

Station  Personnel=Bo-f Bi  (Facilities) 

-1-B*  (Ship  Pei'soiineD-fBi  (Squadron  Personnel) 

-i-B«  (Students) -f-Bs  (Other  Tenant  Personnel) 

We  first  Iiypotliesize  that  station  personnel  vary  witli  tlie  factors  sli  -wn 
aliove.  The  values  of  these  factors  are  olitained  directly  from  the  data,  sui-u  as 
1000  station  personnel,  5000  ship  personnel,  etc.  Standard  statistical  techniques 
are  then  used  to  estimate  the  values  of  the  parameters  (B’s)  in  the  etiuation. 
These  parameter  values  are  then  used  to  estimate  the  fixed  and  variable  costs 
of  each  station. 


Tlie  flntt  tem,  nprewntu  tlint  component  that  exiata  at  all  atotlone  re* 
gardleea  of  aloe.  Thta  conld  include  aucli  tbliun  aa  baae  command.  The  next 
tenn  (Be  tintee  the  replacement  coat  of  the  facilities)  repreaenta  that  com¬ 
ponent  that  exiata  bectiuae  the  fiicUitlea  exlat.  Thia  term  ia  iaroe  tor  atatlona 
wltli  larpe  faOIlliea.  These  drat  two  terms  together  represent  the  fixed  com¬ 
ponent  of  a  station's  resources. 

The  remaining  terms  in  the  equation  represent  the  Tarlable  component  of  a 
station’s  resources.  All  ships  are  represented  bf  tlie  total  number  of  men  on 
board  ships  homeported  at  the  station.  Weighting  eoch  hull  by  the  sixe  of  ita 
crew  in  this  way  implicitly  assumes  that  tlie  amount  of  station  resource«  re¬ 
quired  by  a  ship  is  proimrtlonal  to  its  crew  else.  A  similar  procedure  is  used 
for  aircraft  which  are  represented  by  total  personnel  in  aircraft  squadrons. 
Btudenta  and  other  tenants  are  treated  in  similar  fashion. 

An  analogous  equation  was  developed  for  the  anal.vsis  at  the  complex  level. 
The  specific  equations  used  in  all  aualysea  are  described  in  Tab  B. 

These  equadons  were  used  to  estimate  the  percentage  of  total  operating  re¬ 
sources  that  are  fixed.  This  percentage  is  obtained  for  each  station  by  dividing 
the  eetimated  amount  fixed  by  the  estimated  total  amounts. 

Xe$utt$ 

Estimates  of  the  fixed  proportions  ot  operating  resources  were  made  tor  indi¬ 
vidual  stations  and  for  entire  complexes.  Tlie  results  for  individual  stations  are 
presented  in  tables  2  through  5. 

Table  2  shows  the  results  for  Fleet  Air  Stations  for  each  of  the  three  atatUm 
resourcea.  These  stations  are  listed  in  order  of  decreasing  sire  (as  measured  by 
station  personnel).  The  fixed  proportion  of  each  resource  exhibits  some  ten¬ 
dency  to  increase  as  station  sixe  decreases.  The  results  are  similar  for  nil  tiiree 
resources.  This  is  not  unexpected  since  personnel  costs  are  the  major  cmnponeiit 
of  operating  resources. 

Table  3  shows  results  for  Training  Air  Stations.  All  stations  have  high  fixed 
proportions  for  all  resources.  This  uieaius  tlmt  once  the  correlation  between  facil¬ 
ities  and  operating  resources  is  accounted  for,  there  Is  little  additional  coriela* 
tlou  between  station  resources  and  the  iinmlier  of  students  or  tenant  personnel. 

Results  for  Reserve  Air  Stations  are  shown  in  table  4. 

Results  for  Naval  Stations  are  shown  lii  tabic  G.  Most  stations  have  a  very 
high  fixed  cost  These  Naval  Station  models  are  considerably  weaker  tlmn  the 
other  models  presented.  Fixed  percentages  equal  to  100  reliect  Ktatistlcal  difficul¬ 
ties  ill  the  data.  They  occur  in  tliose  instances  where  tiie  data  comprising  the 
variable  component  of  demand  is  statistically  “noisier”  than  the  effect  we  sought 
to  measure.  The  errors  introduced  by  this  statistical  noise  caused  the  fixed 
iwrceutiige  to  be  100.  A  correct  interpretation  would  be  that  the  fixed  proiior- 
tloti  of  annual  operating  costs  is  very  close  to,  but  less  than,  100  percent  at  these 
stiirions.  Because  of  the  magnitude  of  the  standard  error  of  demand,  the  exact 
proiairtioii  less  than  100  percent  cannot  lie  determined  with  these  models.  A  more 
detulK'd  explanation  of  the  models  is  provided  In  Tub  E. 

The  results  of  the  analysis  at  the  complex  level  are  shown  in  tabic  6.  Tliese 
results  confirm  those  at  the  activity  level  in  that  they  exhibit  the  same  general 
relutloiislilps.  First,  there  is  the  same  overall  result  of  high  fixed  cost.  Second, 
there  is  the  same  tendency  toward  higher  percentages  fixed  at  the  smaller  com¬ 
plexes.  Also,  the  high  fixed  cost  ot  Pensacola,  which  ia  a  "pure”  training  cuni- 
plcx,  reinforces  the  previous  results  showing  high  fixed  costa  for  Training  Air 
Stations. 

There  are  some  differences,  however,  between  estimates  for  specific  com¬ 
plexes  and  estimates  for  the  .specific  stations  comprising  those  complexes.  But 
siicti  differences  are  not  inconsistent  with  the  statistical  uncertainties  associ¬ 
ated  witli  these  estimates.  Specific  values  of  the  standard  errora  are  taliulatvil 
iu  Tull  E. 

amioATioir  or  XBacLTS  to  nscai.  yxaa  ioti  data 

Jfeth'idolopp 

The  results  of  the  previous  section  were  applied  to  the  station  |K>r.«otini‘l  and 
operating  TOA  resources  for  FY  71.  For  each  station  the  quuutity  of  tlnw  n-- 
sonrves  was  multiplied  by  the  corresponding  fixed  proportion  estimated  for  FY 
70.  Tmta  for  station  resourcea  in  FY  71  was  taken  from  the  Navy  Cost  Informa¬ 
tion  System  (NCIS),  report  MTOO,  dated  4  February  1972. 

ReswKs  bp  elation 

The  results  for  FY  71  by  station  arc  presented  in  tables  7  through  10,  along 
with  the  resource  totals. 
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TABLE  1.— OROUPINOS  OF  ACTIVITIES  INTO  COMPLEXES  IN 
ANALYSIS  AT  THE  COMPLEX  LEVEL 


Complex: 

Ad»k . 

Albany.. _ 

Atlanta _ 

Beeville _ 

Boston _ 

Brunswick _ 

Charleston . . 

Corpus  Christi.... 

DiOIm . 

Olynco _ 

Great  Lakes _ 

Jacksonville . . 

Key  West _ 

Kineville _ 

Ko<Dak . 

Lakehurst _ 

Lemoore _ 

Long  Beach _ 

Memphis _ 

Meridian _ 

New  London _ 

New  Orleans _ 

Newport _ 

New  York _ 

Norfolk . 

Peari  Harbor _ 

Pensacola _ _ 

Philadelphia _ 

San  Diego _ 


San  Francisco. 
Seattle... _ 


Advrititt  wMin  complex 

NS  Adak,  Commissaty. 

NAS  Albany. 

NAS  Atlanta. 

NAS  Chase  Field,  Commissary. 

NS  Boston,  NAS  South  Weymouth. 

NAS  Brunswick,  Commissary. 

NS  Charleston  Commissary. 

NAS  Corpus  Christi,  Commissary. 

NAS  Dallas. 

NAS  Glynco. 

NS  Glenview,  Commissary,  PWC. 

NS  Mayport,  NAS  Jacksonville,  NAS  Cecil  Field, 
Comminary. 

NS  Key  West,  NAS  Key  West,  Commissary,  Naval 
Base. 

NAS  Kinraville,  Commissary. 

NS  Kodi»,  Commissary. 

NAS  Lakehurst. 

NAS  Lemoore,  Commissary. 

NS  Long  Beach,  NAS  Los  Alamitos,  Commissary. 

NAS  Memphis,  Commissary. 

NAS  Meridian,  Commissary. 

NSB  Groton. 

NAS  New  Orienas,  Commissary. 

NS  Newport,  Naval  Base,  NAS  Quonset,  Commissao’, 
PWC. 

NS  Brooklyn,  NAS  Brookyn. 

NS  Norfolk  NAB  Little  Creek,  NAS  Norfolk,  NAS 
Oceana,  PWC,  Commissary. 

NAS  Barbers  Point,  NS  Pearl  Harbor,  NSB  Pearl 
Harbor,  PWC,  Commissary. 

NAS  Pensacola,  NAS  Saufley  Field,  Commissary,  NAS 
EUyson  Field,  NAS  Whiting,  PWC. 

NS  Philadelphia,  NAS  Willow  Grove,  Commissary. 

NAS  North  Island,  NAS  Imperial  Beach,  NAS 
Miramar,  NS  San  Diego,  NSB  San  Diego,  Com* 
missary,  PWC,  Exchange. 

NAS  Alameda,  NAS  Moffett,  NS  San  Francisco,  Com* 
missary,  PWC. 

NAS  Seattle,  NAS  Whidbey,  Commissary  Bremerton, 
Commissary  Seattle. 


pt  3 - 20 
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TAKE  t-FIXEO  PERCENTAGE  OF  FISCAL  YEAR  »»  OPUATING  COSTS-KEr  AIR  STATIONS 


CmmS) 


OpwiUiii 

TOALptrcMl) 


OpwfUai 

(••fCWN) 


QhmMF 

CmNFMSV 
Ohms.. 

UmmI 

•mRw* 

OnMMriek . 

NnWMt . 

tSwriMlfti. 

iMWltl  R^.' _ 

aCMM . . 

YWtfMtf  tvtltlt. 


n 

a 

•  a 

>M 

IS 

a 

a 

a 

a 

a 

a 

a 

a 

a 

M 

a 

a 

41 

a 

17 
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a 

71 

7S 

74 

77 

a 

M 

a 

a 

a 

SI 

a 

a 

a 

a 

a 

•M 

17 

a 

a 

n 

M 

SI 

M 

a 

$7 

$1 

a 

M 

H 

a 

32 

II 


•  iMhtdM  portion  ottributoMo  to  oMpi. 

Nolo.— Stotiooo  oro  lUtad  from  lorioil  (North  Itoonl)  to  imolloit  (El  Coniro)  hood  on  Cocol  poor  lin  (lotion  poraonnol. 
TABU  3.-FIXE0  PERCENTAGE  OF  FISCAL  YEAR  1170  OPERATING  COSTS-TRAINING  AIR  STATIONS 


(porconO  TOA 


OporoUnt 
'  (porcont) 


Oporotini 

oxpomo 

(poiiMnt) 


Corpns  Chrlsti. 

WVBU...  ..  ... 

miWniFiold.. 

Nln^MM . 

ChoooFMd _ 

Rtortdlon . 

Sonttof  Fioid.. 
EBpiM  FtoM.. 


a 

SI 

70 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

7« 

a 

a 

a 

a 

ti 

a 

a 

a 

74 

a 

S7 

72 

a 

a 

a 

a 

a 

a 

Non.— Stotioni  oro  listod  Irom  loriott  (Ponsocolo)  to  smollool  (Ellyson  FioW)  bosod  on  Ricol  poor  1170  stiUon  porionnol. 
TABU  (.-FIXED  PERCENTAGE  OF  FISCAL  YEAR  Un  OPERATING  COSTS-RESERVE  AIR  STATIONS 


Stolion 


poroonnol  Oporotini 

(poren^  TOA  (porcont) 


Oporotini 

oipomo 

(poreoni) 


MNoorGiow. 

Mteo . — 

Bnokhn'" 

SodthWopn 

NonrOrtoins. 


41 

a 

41 

a 

a 

41 

a 

a 

a 

17 

70 

a 

a 

7S 

01 

a 

a 

a 

a 

n 

a 

SI 

a 

27 

40 

07 

a 

Noll.— StoUono  oro  littod  from  liriotl  (Glonviow)  to  imiHoit  (AUonti)  bond  on  liicil  poo'  lOT  itoUon  poroonnoL 
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TABLE  S.-FIXEO  PERCENTAGE  OF  FISCAL  VUR  1170  OPERATING  COSTS-NAVAL  STATIONS 


station 

Station 

parsennel 

(percent) 

OperatlAg 

TOA  (percent) 

OporaMng 

oaponse 

(percent) 

LANT; 

Norfolk . 

.  tl 

91 

100 

Nfw  London . 

.  K 

99 

100 

Charleston . 

.  77 

96 

100 

Little  Crook . 

.  94 

97 

100 

Now  York . 

.  99 

H 

100 

Key  Rest . 

.  93 

91 

100 

.  9B 

99 

100 

Philadelphia . 

.  96 

100 

100 

Mayport . 

.  99 

92 

100 

Be^ . 

.  91 

99 

100 

PAC; 

San  Diego . 

.  .  43 

a 

73 

Long  Boach . 

SonTroncisco . 

.  60 

72 

93 

.  6S 

69 

62 

NS  Poarl  Harbor . 

.  70 

69 

60 

Coronado . 

.  100 

73 

74 

NSB  Pearl  Harbor . 

.  99 

99 

93 

Adak . 

.  100 

97 

96 

Kodiak . 

.  100 

92 

91 

Weighted  average; 

LANT . 

.  17 

96 

100 

PAC . 

.  72 

70 

76 

Nolt.— Stations  within  LANT  and  PAC  art  listed  Iron)  largest (Notlolk  and  San  Diego)  to  smallost  (Boston  and  Kodiak) 
basod  on  fiscal  year  1970  station  personnel. 


TABLE  6.-FIXEO  PERCENTAGE  OF  FISCAL  YEAR  1970  OPERATING  COSTS- COMPLEXES 


Complos 


Ponsacols . 

SanOioto . 

Norlolk . 

San  Francisco.. 
Jacksonnille  . . 
Poarl  Harbot.. 

Nfwpott . 

Corpus  Christi. 
Long  Boach... 

Soattlo . 

KoyWost  .... 
Groot lakas... 
Now  London  .. 
Memphis 

Glyneo . 

Lomooro . 

Meridian . 

Ningsvillo . 

Bo^lle . 

Albany . 

Now  York . 

Philadelphia... 

Brunswick _ 

Adak . 

Boston . 

Lakohurst . 

Charleston .... 

Dallas . 

Kadiak . 

New  Orleans.. 
Atlanta . 


Basa 

porsennel 

percent) 

Operating 

TOA  (porceni) 

Operating 

eiponso 

(porconi) 

90 

91 

96 

47 

49 

44 

49 

49 

43 

60 

60 

66 

69 

67 

62 

69 

70 

66 

60 

60 

64 

99 

99 

91 

U 

47 

42 

71 

69 

64 

76 

77 

73 

70 

93 

90 

49 

69 

61 

97 

96 

93 

9B 

100 

100 

W 

49 

42 

90 

91 

93 

90 

99 

79 

99 

99 

90 

66 

67 

61 

92 

M 

64 

90 

94 

79 

90 

91 

77 

99 

100 

100 

94 

66 

93 

99 

99 

94 

29 

43 

36 

99 

96 

91 

99 

100 

IDO 

96 

97 

92 

99 

99 

96 

Note.— Conipleies  ara  listed  front  largest  (Pensacola)  lo  smallest  (Atlanta)  based  on  fiscal  year  1970  base  personnel. 
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Dstailbo  Metbodoloot  roR  Detbrminimo  “Fixed”  and  ‘'Variable”  Cobtb 
roR  Natal  Stations  and  Natal  Air  Stations 

Two  mulUpIo  regression  snslyses  were  performed  thst  relste  support  resources 
to  tJte  aumbra  and  tTpe  of  units  supported.  One  snslysia  recorded  dsts  at  Oie 
complex  leTel;  the  other  at  the  actiTity  level.  The  support  resources  considered 
In  Mth  a^yses  are  base  personnel,  operating  TOA  au  operating  ezpenses.Ali 
data  are  for  fY-70. 

Complex  Letel 

XfPru$ion  Model 

llie  following  regression  equation  was  used  to  relate  each  support  resource  of  a 
eompln  to  the  number  and  type  of  units  supported  at  that  complex; 

•  (Naas  K*i)  +  Bf  •  (Nfit  NAs)+ft  •  (Nrao  NAa)+B«  -(^118)  + 

B$  •  (PVNASfNB4Pwc)  + A  •  (ATahoriO  +  Bi  •  (AifMip)+Bi  •  (AfAc)  + 

Bt  •  (irfaEs) 
where: 

Bab  Total  amount  of  support  resource  expended  by  all  Naval 
Air  Stations.  Nav^  Stations,  Naval  Bases,  Public  Works 
Caters,  and  Commissaries  in  a  geographical  area  (com¬ 
plex). 

Naxa  nas*b  Number  of  Reserve  Air  Stations  in  the  complex. 

NfLT  mas*b  Number  of  Fleet  Air  Stations  in  the  complex. 

Ntro  nas"a  Number  of  Training  Air  Stations  in  the  complex. 

Nira<B  Number  of  Naval  Stations  in  the  complex. 

PyuAO^no  rwcB=  Total  1970  replacement  value  for  aU  real  property  owned  by 
the  Naval  Air  Stations,  Naval  Stations,  and  Public  Works 
Centers  in  the  complex. 

AfsROREB^  Number  of  active  Navy  Personnel  in  shore  units  based  in  the 
area. 

AfsBip=  Number  of  active  Navy  personnel  assigned  to  ships  home- 
ported  in  the  area. 

A/aC^  Number  of  active  Navy  personnel  in  fleet  and  training  squad¬ 
rons  assigned  to  the  area. 

AfBES=Number  of  Navy  and  Marine  Orps  reservists  on  ships  or 
ashore  in  the  area. 

(t^O, .  .  .,  9)  =  Constants  whose  values  are  to  be  estimated. 

Naval  Stations,  Naval  Air  Stations,  Naval  Bases,  Public  Works  Centers,  and 
Commissaries  were  grouped  into  complexes  as  defined  in  table  1. 

Data  on  base  personnel  (military  plus  civilian)  and  operating  TOA  are  from 
the  Navy  Cost  Information  System  (NCIS).  Operating  expenses  are  from  the 
Resource  Management  System  (RMS). 

Total  base  iiersonnel  of  a  comiiles  includes  the  iiersonnel  of  Public  Works 
Centers.  However,  total  operating  TO.V  and  RMS  fur  a  complex  do  not  include 
the  NIF  revenues  of  the  PWC’s ;  this  was  done  l»ecause  most  of  the  funds  trans¬ 
ferred  through  the  NIF  are  paid  by  the  Naval  Stations  and  Naval  Air  Stations 
and  are  already  included  in  their  TOA  and  RMS  accounts. 

The  total  1970  replacement  value  for  all  real  property  owned  by  eadi  activity  is 
from  the  Detailed  Inventory  of  Naval  Shore  Facilities  (r^erence  (f)).  The  re¬ 
placement  values  for  all  activities  within  a  complex  were  summed  and  recorded 
In  miUiims  of  dollars. 

The  number  of  active  Navy  penonnrf  assigned  to  each  short  unit  Is  from  the 
Navy  Cost  Information  System  (NCIS). 

nie  number  of  active  Navy  i^isonnel  assigned  to  ships  hmneported  at  a  com¬ 
plex  was  computed  from  the  number  of  ships  bomeport^,  from  the  Ship  Home- 
portlng  Forecast  (reference  (e)),  by  multiplying  each  ship  type  by  a  nominal 
complement  and  summing  over  ships. 

The  number  of  active  Navy  personnel  assigned  to  eadi  fleet  and  training  squad¬ 
ron  is  from  the  NCIS ;  the  assignment  of  squadrons  to  Air  Stations  is  based  on  the 
Naval  Aeronautical  Organisation  (NAO),  (reference  (d)). 

The  number  of  reservists  at  each  Naval  Air  SUtion  is  obtained  directly  from 
the  NAO.  The  number  of  reservists  at  each  Naval  Station  is  computed  from  the 
number  of  NRT  ships  at  the  station  from  the  Ship  Homeporting  Forecast,  by 
multiplying  each  ship  type  by  a  nominal  complement  and  summing  over  ships.* 
The  reservists  within  a  complex  are  then  summed. 
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other  VartaNet 

The  nnmber  of  ciTillans  supported  at  each  complex  was  also  computed.  This 
▼arlable  was  not  Included  In  the  final  model  because  it  has  no  explanatory  effect 
on  the  support  resources. 

Fleet  and  training  squadron  personnel  were  Initially  treated  as  separate  earl' 
ables  in  the  equation,  but  the  results  indicated  an  Insi^ficant  difference  between 
them.  Therefore,  the  final  equation  combines  these  personnel  Into  one  Tsrlable. 

RetuUt 

Each  support  resource  equation  was  estimated  through  a  weighted  regression 
in  which  tne  standard  error  of  estimate  was  assumed  to  be  proportional  to  the 
quantity  of  the  resources  being  measured.  Table  1  summarises  these  equations. 

The  equations  in  Table  1  were  used  to  estimate  the  amount  of  resource  usage 
that  does  not  vary  with  homeporting  units  (the  sum  of  the  first  six  terms  in  the 
equation)  and  the  amount  that  does  vary  (the  sum  of  terms  7  through  10).  Each 
M  these  were  then  divided  by  the  total  estimated  resource  usage  of  a  complex  to 
determine  their  proportion  of  the  total. 

Ttes  percentage  was  then  multiplied  by  the  actual  usage  to  obtain  the  final 
estimates  of  the  amount  fixed  and  the  amount  variable. 

ACTITITT  LEVEL 

Regretaien  Model 

Data  analysed  at  the  activity  level  are  divided  into  Fleet  Air  Stations,  Training 
Air  Stations,  Reserve  Air  SteUons,  Naval  Stetions,  LANT,  and  Naval  SUtions, 
PAC 

fleet  Air  Statione.  The  following  equation  was  used  to  relate  base  personnel, 
operating  TOA  and  operating  expenses  of  a  Fleet  Air  Station  to  the  number  and 
type  of  units  supported  at  that  station. 

R>=  R,+  Bx(PV)  +  B,(JlfFAe)  +  BeiMr) 

it  Total  amount  of  support  resource  expended  by  a  Fleet  Air  Station. 

Total  1970  replacement  value  of  all  real  property  owned  by  a  Fleet 
Air  Station,  aebusted  to  reflect  geographical  differences  in  con¬ 
struction  costs  (reference  (g)). 

AS*  Number  of  active  Navy  personnel  in  squadrons  assigned  to  the  Fleet 
Air  Station.  ... 

Afr*  Number  of  military  and  civilian  tenant  personnel  assigned  to  shore 
units  at  the  station. 

.  .  .,  3*Constants  whose  values  are  to  be  estimated. 

‘This  ■etaed  lawrrceUy  auasM  there  Is  one  Beeerve  crew  rtlp.  whn.  In  fset. 
then  arc  two.  The  amount  of  support  required  per  ReeereUt  aboard  ahip  U  tberefore 
IUtBt/2. 


Training  Air  SUUiene.  The  regression  equation  tor  Training  Air  Station  is: 

B,IPV)  +  B,(M.)  +  BiiMr) 

where: 

Jt*  Total  amount  of  support  resource  expended  by  a  Training  Air  Station 
(minus  stu^nts  and  student  pay). 

Total  1970  replacement  value  e||  real  property  owned  by  a  Training 
Air  Station,  adjusted  to  rc.'^  t  geographical  differences  in  construc¬ 
tion  costs. 

Ms-  Number  of  students  assigned  to  the  training  station. 

1/t* Tenant  personnel  at  Training  Air  Station  (military  and  civilian). 
fiit^O,  . . .  Constants  whose  values  are  to  be  estimated. 

Reserve  Air  &ttliene.  The  rcgrcMion  equation  for  Reserve  Air  Station  is: 

R^B,+  B,  (PF)  +  B,  (ir*c)  +  Bi  (3/t) 


when: 

Total  amount  of  support  mouroe  expended  by  a  Reserve  Air  Station. 

FKiB  Total  1970  replacement  value  for  all  real  property  owned  by  a  Reserve 
Ab  Station,  adjusted. 

Amount  of  hangar  bay  and  shop  space  required  by  the  aireraft  loading 
at  the  station. 

JVt™ Number  of  military  and  civilian  tenant  personnel  assigned  to  shore 
units  at  the  Reserve  Air  Station. 

. . . ,  3a> Constants  whose  values  are  to  be  estimated. 

Nasal  Stoliens.  The  regression  equation  relating  Naval  Stations  support  resources 
to  the  units  support  is: 

R-Bi+B,  (PVO  +  B*  (Afsc)+B4  (Mr) 

where: 

11=  Amount  of  support  resources  expended  at  a  Naval  Station. 

Total  1970  replacement  value  of  all  real  property  owned  by  a  Naval 
Station,  adjusted. 

A/sp=  Number  of  active  Navy  personnel  a.ssigncd  to  ships  homeported  at  a 
Naval  Station. 

AfT= Number  of  military  and  civilian  tenant  personnel  assigned  to  shore 
units  at  a  Naval  Station. 

Bit=0, .  . . ,  4=  Constants  whose  values  arc  to  be  estimated. 

Variables  with  weakly  negative  coefficient  estimates  in  a  particular  model  were 
drt^tpetl  from  that  motlel,  liased  on  a  lack  of  theoretical  Justification  for  negative 
values.  None  of  the  variables  dropped  in  this  manner  have  coefficient  estimates 
“atgnflcnntly  different  from  xero”  in  classical  (statistical)  sense. 

Data  Sourvei.  All  equations  nsfd  base  iiersonnel  data  from  the  Distribution  of 
Manjiower  in  the  U.tl.  (reference  (i) ) ;  o]ierating  TOA  from  the  Xt'IS ;  oi>emting 
expense  from  the  Resources  MannKemeiit  Systems.  Base  pei-sonnci  are  reconled 
in  numlier  of  men ;  oiierating  TOA  and  e.\|ieiise  in  thousands  of  dvllars. 

The  total  lUTO  replacement  values  for  real  property  obtained  from  the  Detailed 
Inventory  of  Naval  Shore  Facilities  (reference  (f))  were  deflated  by  the 
MILCON  Cost  Review  (luide's  FV  73  construction  cost  indices  (refertmee  (g) ). 
The  resulting  figures  were  recorded  in  millions  of  dollars. 

The  numlier  of  active  Navy  iiersonnel  assigned  to  fleet  squadrons  was  calcu¬ 
lated  tlirongli  the  use  of  NAO  (reference  (d) ),  to  determine  the  numlier  of  men 
iwr  squadron,  and  the  Blue  Book  (reference  (1)),  to  determine  tbe  assignment 
of  squadrons  to  stations. 

Tlie  uninlier  of  students  and  the  number  of  tenants,  military  and  civilian, 
assigned  to  a  station  are  from  the  Distribution  of  Manpower  in  Ibe  U,S. 

The  iininlicr  of  reserve  station  squadron  aircraft  from  the  NAO  was  weighted 
by  NAVPAC  P-M  (reference  (m))  factors  to  determine  the  amount  of  hangar 
bay  and  shop  space  required  liy  each  squadron.  The  amount  of  space  was  recorded 
in  thousands  of  square  feet. 

nie  number  of  ships  homeported  st  a  station  was  token  from  the  Ships  Home- 
porting  Forecast.  Hiese  numbers  were  multiplied  by  a  nominal  cornffleinent  of 
ship  personnel  assigned  to  each  ship  category  to  determine  tbe  number  of  men 
aaffig^  to  the  homeported  riiips  at  a  station. 

In  general,  the  regression  equations  relate  tbe  support  resource  usage  to  all 
the  units  supported  at  a  station.  The  Training  Air  Station  and  Reaerve  Air  Sta- 
tlOB  mod^  however,  are  exceptlcma.  Tbe  units  supported  by  a  training  air  ata- 
tkm  were  Initially  assumed  to  be  tbe  station  aircraft  peraonnel,  tbe  military  and 
civilian  tenants  at  tbe  station  and  the  students.  The  number  of  station  penonnal 
and  the  number  of  tenants  had  no  explanatory  effect  on  support  when  the  number 
of  students  st  a  station  were  considned.  The  Anal  equation,  therefon^  only  re- 
fleets  the  number  of  students  supported  at  a  Training  Air  Station. 

The  Reaerve  Air  Station’s  model  does  not  indude  the  reservists  because  they 
bad  a  small  effect  on  the  station’s  resources.  The  amount  of  hangar  bay  and  shop 
space  required  by  the  reserve  squadrons  were  fonnd  to  explain  a  pottlon  of  tha 
atatlon’s  resources. 

BaauUa 

IhMce  2  through  5  deaeribs  the  icfreesion  equation  at  tbe  activity  level. 
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BEUABaiTY  or  BSnUATn 

There  exists  no  rigorous  method  of  calculating  the  statistical  reliability  of  the 
final  estimates  of  flx^  costs.  However,  some  indications  of  this  reliability  can 
be  inferred  from  the  regression  statistics.  In  the  analysis  at  the  compiex  level,  the 
standard  error  of  the  “facilities'’  parameter  is  about  20  percent.  In  the  analysis 
at  the  activity  level,  the  corrcsitunding  error  ranges  from  10  percent  to  80  percent. 

These  measures  of  reliability  are  valid  in  spite  of  the  fact  that  the  amount 
of  facilitie.s  at  n  station  is  correlated  with  tlie  numl)er  of  tenants  at  that  station. 
The  presense  of  such  multicolinenrit.v  results  in  larger  standard  errors  of  the 
parameters  of  the  correlated  variables  than  would  otherwise  exist  However,  this 
effect  is  accounted  for  in  the  analysis. 

TABLE  I.-REGRESSION  EQUATIONS  FOR  COMPLaES 
lOoMar  inMunts  in  thoanndsl 


Bim  pnmiinnl  Opnrtlinf  TOA  OpnraUnf  RMS 


Standard 

Standard 

Standard 

Varioblo 

Coellicient 

trror 

CoiffiCMnt 

trror 

CooIRcianl 

trror 

Constant  > _ _ _ 

-S210.9 

3148.3 

-3422.1 

31.185.8 

-31.056.8 

31.796.5 

673.0 

250.9 

10017 

1.940.3 

5,662.4 

3,0314 

507.9 

235.3 

1168.6 

1,773.4 

6.582.1 

2,766.8 

1.2111 

196.2 

10.605.5 

1.549.7 

9. 213. 1 

2.194.5 

202.0 

1717 

2,406.0 

1,261.4 

3,208.1 

1,949.6 

PVNnovHOtvwc — . - . 

14 

.7 

22.3 

13 

23.2 

8.2 

.02 

.01 

.S 

o  - 

.00 

.01 

.09 

.67 

.14 

Mac. . 

.11 

.04 

1.01 

.36 

1.66 

.83 

.005 

.06 

.22 

.40 

.40 

.83 

31 

31 

31 

Inof  OF . 

21 

22 

22 

18.5 

' 

20.9  . 

Ftaod  parcont...'. . 

68.3  . 

70.3 

02.2  . 

•  NntMiw  vMms  of  tiM  cemlant,  BO.  (that  componont  that  aiists  at  all  eomplaiat  raisrdkss  of  sin)  havo  no  physical 
Marprotation.  It  is  obvious  from  the  relativo  mainitudts  of  tho  valuo  of  tho  constant  and  tho  standard  orror  of  tho  con- 
atant  that  this  coofficiont  is,  in  reality,  either  zero  or  woakly  positive.  ^  , 

'  •  Tho  ooo1icien<s  for  M  mon  a  in  the  oporatint  TOA  and  R  vIS  oquathns  vroro  assantialty  taro.  This  term  was  thoroforo 
I  from  tha  aquation. 


•  Standard  orror 


Yi 


)■ 


TABU  t-RECRESSION  EQUATIONS  FOR  FUET  AIR  STATIONS 


RosoarcofdopondonI  varioblo) 


VarlaMo 

Parasiolar 

Paraonnol 

Osaratini 
TOA  (in 

Bionaande 

sfdoMara) 

Cnnsiaaa.  _  ...  . 

CttOitlttl . . 

.  212.13 

2,071.78 

1,487.74 

2113 

Sltfidtrd  trror.......... . . 

188.87 
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